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INTRODUCTION 


DISSERTATION ABSTRACTS is a vital link in the process of publishing doctoral dissertations, 
since it makes possible the widespread distribution of information concerning the dissertations which 
are published in their entirety on microfilm, microcards, or microprint. 

The degree to which graduate schools in America make use of this publication service, deter- 
mines the value of DISSERTATION ABSTRACTS as a bibliographical tool. For its fullest use an 
understanding of the publication procedure is necessary. Briefly this is as follows: 


a. The author submits a carefully typed ribbon copy of the manuscript ready for publication 
without corrections. 


. He also submits an abstract of 600 words or less, accurately describing the contents of the 
manuscript, as a guide, but not as a substitute for the complete dissertation. 


. Both the abstract and the manuscript must be approved by the candidate’s committee and the 
Graduate Dean as ready for publication. 


. The manuscript is microfilmed and the negative carefully inspected and put in the vault of 
University Microfilms for storage, where it is kept available for purposes of duplication 
upon request. 


. The abstract is printed in DISSERTATION ABSTRACTS, which is distributed, both in this 
country and abroad, to a large number of subscribing libraries as well as to leading abstract- 
ing services. 


The charge for this service is $20.00 irrespective of the size of the manuscript. 


. Anyone, after consulting the abstract and concluding the complete manuscript would be of 
value, can obtain a microfilm copy from University Microfilms at 1 1/4 cents per page, or as 
a paper enlargement at 10 cents per page. 


There are varying degrees of partial participation in this plan available at the option of the insti- 
tution. Titles only will be listed in DISSERTATION ABSTRACTS for a charge of $2.00 each. When 
a university wishes to prepare its own negatives according to certain specified standards, and have 
that negative stored at University Microfilms where it will be available for duplication, the charge 
is $12.00, which includes publication and distribution of the abstract and storage of the negative. 
Conceivably certain institutions will wish not only to prepare their own negatives, but to service 
copies as well in either microfilm, microcard or microprint. In this instance the abstract will be 
printed in DISSERTATION ABSTRACTS, and any requests for copies will be forwarded to the ser- 
vicing institution. Interested institutions should write University Microfilms for further details of 
this service. 

This method separates the two necessary functions of publishing: notification, or the process of 
informing prospective users of the existence and contents of a manuscript and distribution, or the 
furnishing of a copy upon demand. Each of these functions pays its own way, since if no one wishes 
a copy, the investment is small. However, if there is a demand, copies can be produced at current 
book rates. 

It is anticipated that by enlarging the scope of DISSERTATION ABSTRACTS this publication will 
become of increasing value to librarians and scholars as a research tool. If this ideal is to be real- 
ized, close cooperation between sponsoring institutions, doctoral candidates, and University Micro- 
films is of the utmost importance. Now that the service is available to all Graduate schools regard- 
less of the way its candidates publish their dissertations, it is hoped that the goal of a complete 
bibliography of doctoral dissertations may be realized within the next few years. Institutions are 
urged to write for further details. 
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MARKETING THE MISSOURI TOMATO CROP 
(Publication No. 6040) 


Clyde Roy Cunningham, Ph.D. 
University of Missouri, 1953 


Tomatoes rank first in value among the vegetable 
crops in Missouri, If a more efficient marketing 
program were followed, the returns to both the 
grower and processor could be materially increased. 

The purpose of this investigation was twofold: 
first to determine if procedures could be outlined 
that would aid growers in adapting their production 
to seasonal market demands, and second to deter- 
mine if normal price trends could be used as a 
guide in marketing the crop. 

A grower would be able to plan a more orderly 
marketing program if he could predict when his crop 
would be ready for harvest, and when tomatoes from 
other producing areas would enter the markets, With 
this information, he would be able to determine 
whether he should market his tomatoes for table use 
in nearby consuming centers, ship them to distant 
markets, sell to a processor, or use a combination 
of these outlets. Correct decisions on these points 
can add thousands of dollars to the income of growers 
each year. 

A comparison was made of the three wholesale 
vegetable markets located at Kansas City, St. Louis 
and Joplin to determine the type of market each rep- 
resents and which one a grower could use to receive 
the highest return for his crop. The market price 
of fresh tomatoes at Kansas City, St. Louis, Atlanta, 
Cleveland, and Detroit during the harvest period of 
the Missouri crop was obtained from the Production 
and Marketing Administration, Daily Fresh Fruit 
and Vegetable Report. Price comparisons were 
made at the markets for the five-year period 1946- 
1950. Carlot unloads were obtained from the Pro- 
duction and Marketing Administration Annual Report 
for these markets. From this information the areas 
were determined that were marketing at the same 
time the Missouri crop was being harvested. 

Temperature data for Kansas City, St. Louis, 
Fort Smith, and Memphis was available through the 
Columbia Weather Bureau. By comparing the tem- 
perature data and arrivals on the markets the num- 
ber of days and accumulated degrees of minimum 
temperature were calculated as required for the 
tomatoes to progress from fruit set to harvest. 

It was found that Joplin was mainly a truckers 
market, Kansas City a diversion market and St. 
Louis a terminal or consuming market, By knowing 
the minimum field temperature, tomato harvest can 


be predicted with a relatively high degree of accuracy. 
Tomatoes do not set under field conditions until the 
minimum daily temperature reaches 60°F. At four 
stations involving a nineteen-year period the average 
degrees of minimum temperature required from 
fruit set to harvest was 3208. The average number 
of days required for the accumulation of this amount 
of mimimum degrees was 51.95. Since the variation 
in accumulated minimum temperature was relatively 
small a Missouri grower could watch his plants and 
02 days after flowering could expect tomatoes ready 
for harvest. His estimate could be revised if needed 
by calculating the accumulated degrees of minimum 
temperature at intervals during the growth period. 

Local tomatoes appear on the market by the last 
week in June and reach peak market during the last 
two weeks in July. Areas that are producing at the 
same time the Missouri crop is being harvested are 
Arkansas, Tennessee, Southern Dlinois and California, 

Carlot arrivals of fresh tomatoes were consis- 
tently higher at Kansas City than at St. Louis. More 
tomatoes were unloaded on the St, Louis market in 
July than in any other month. The highest carlot 
unload occurred in June. The highest truck unload 
occurred in July. 

Yields of tomatoes in other areas are substan- 
tially higher than in Missouri. Generally tomatoes 
move north and east from the production areas to the 
consuming centers. 

The price is highly seasonal on both the Kansas 
City and St. Louis markets. It is highest in late 
June and declines rapidly when tomatoes from 
Missouri producing areas begin to arrive. The price 
of fresh tomatoes on the Kansas City market was con- 
sistently higher than on the St, Louis market. 

The prices on the Atlanta, Cleveland and Detroit 
markets were consistently high enough for Missouri 
growers to profit by selling in those markets. Since 
these markets are believed to be representative this 
provides an excellent opportunity for expanding the 
market for Missouri tomatoes. Growers and canners 
of Ozark tomatoes are losing 30 to 80 cents per case 
because of low quality pack. 


Microfilm copy of complete manuscript of 179 
pages, $2.24. Enlargements 6" x 8”, 10¢ per page. 
Library of Congress card number MicA53-1671. 
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COMPARATIVE EFFICIENCY OF FARM 
OPERATIONS UNDER ALTERNATIVE 
LEASING SYSTEMS 


(Publication No. 6138) 


Lee Monroe Day, Ph.D. 
University of Minnesota, 1953 


The purpose of this study was to measure the ef- 
ficiency of operation of farms operated under alter- 
native types of leases. It was suggested that differ- 
ences in efficiency might be expected because of (1) 
differences in quantity of specific resources available 
to the farm operator; (2) differences in security of 
tenure; and (3) differences in the possibilities of 
cost shifting due to the terms of the lease. Financial 
records of the operations of beginning farmers in 
Southeastern Minnesota for the years 1948 and 1949 
were used, 

Operator’s labor earnings calculated on a whole 
farm basis were used as one measure of efficiency. 
On this basis the cash leased farms were 40.3 per- 
cent as efficient as livestock share leased farms in 
1948 and only 38.7 percent as efficient in 1949, It 
was noted, however, that the operator’s labor 
earnings measure of efficiency consisted of two 
components, differences in efficiency at any parti- 
cular scale and differences in scale, 

In an attempt to evaluate differences in efficiency 
of operations exclusive of scale, an efficiency index 
was constructed, The first step was to fit an equa- 
tion linear in the logarithms to six categories of 
inputs and the output of owner-operated farms of the 
Southeastern Farm Management Association. The 
regression coefficients thus derived were utilized 
to estimate the production of cash and livestock 
share leased farms if these operators had received 
the same productivity from their resources as did 
owner-operators. The efficiency index consisted of 
the ratio of actual to estimated production. The 
average efficiency index for cash leased farms was 
70.6 as compared to 96.1 for livestock share leased 
farms in 1948, Corresponding figures for the year 
1949 were 80.5 and 96.7 respectively. Thus exclu- 
sive of scale cash leased farms were 73.5 percent 
as efficient as livestock share leased farms in1948, 
and 83.2 percent as efficient in 1949. 

Crop yield indices for the two groups of farms 
were found to be significantly different in 1948. The 
efficiency indices were adjusted for differences in 
crop yield indices. While differences in efficiency 
indices were still significant, on this basis cash 
leased farms were 77.2 percent as efficient as live- 
stock share leased farms in 1948. Whole farm 
operator’s labor earnings and tenants operator’s 
earnings were compared, It was concluded that: 

(1) livestock share leased farms were operated at a 
higher level of efficiency than cash leased farms; 
(2) tenants operator’s labor earnings did not differ 
significantly even though cash tenants did supply 
significantly greater quantities of many categories 
of resources; (3) landlords renting their land under 
a livestock share lease received significantly 
greater returns. 


Thus it was indicated that it would have been to 
the advantage of both the tenants and landlords of the 
farms studied to have operated under a livestock 
share lease, At the same time society would have 
benefited from more efficient production on the 
farms. However, it was indicated that efficiency and 
profitability are not adequate as the only criteria by 
which a tenant or landlord chooses the type of lease 
contract, Other criteria more largely sociological 
in nature were discussed, It was concluded that 
because of inability to measure, at the present state 
of knowledge, the relative importance of these econo- 
mic and non-economic criteria, no “answers” as to 
the most appropriate type of lease can be given. 

In addition, it was noted that there was consid- 
erable variation from year to year in the estimated 
marginal productivities of specific categories of 
resources. Hence it was concluded that policy 
recommendations and recommendations to farmers 
as to areas of expansion in investment based on pro- 
duction function analysis of the type used in this study 
are highly questionable. 


Microfilm copy of complete manuscript of 132 
pages, $1.65. Enlargements 6° x 8", 10¢ per page. 
Library of Congress card number MicA53-1672. 


OPPORTUNITIES FOR ECONOMIC 
ADJUSTMENTS IN FARMING SYSTEMS, 
CENTRAL COASTAL PLAIN, NORTH CAROLINA, 
WITH PARTICULAR REFERENCE TO SMALL 
TOBACCO FARMS, WILSON COUNTY 


(Publication No. 6154) 


Waiter Henry Pierce, Ph.D. 
University of Minnesota, 1953 


This study was designed (1) to investigate the 
nature and the extent of problems associated with the 
organization and operation of farms on which tobacco 
is the principal enterprise and (2) to determine the 
type of adjustments needed to increase the efficiency 
of production and levels of income on tobacco-type 
farms in the Central Coastal Plain of North Carolina, 
A secondary objective was to examine the theoretical 
framework within which the kind of problems in- 
volved in this type of study may be analyzed, 

Some of the major problems with which this 
study has been concerned are: (1) the effect of 
limited acreages on individual farms upon (a) crop 
rotations, (b) enterprise combinations, (c) the com- 
bination of productive resources, and (d) the level 
of returns to farm families; and (2) difficulties in 
adjustments imposed by (a) the peculiar nature of 
tobacco production, (b) the existence of somewhat 
obsolete leasing arrangements, (c) the limitations 
of capital (credit), and (d) the allotment program for 
tobacco and, at times, other major cash crops in the 
area, 

The results of this study indicate that the economic 
efficiency of individual units can be increased to some 
extent without changing the size of farms or the labor 
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force. Maximum gains can be obtained only by adjust- 


ments in size of farms and by transferring some of the 


labor resources into other types of economic activity. 

Farms of less than 20 acres of cropland are too 
small to produce a level of income equivalent to that 
which can be earned in alternative opportunities, On 
farms of 20 to 30 acres of cropland, the farm family 
may obtain a “reasonable” income provided the total 
productive resources are owned and the most effi- 
cient alternatives, in terms of enterprise combin- 
ations and production practices, are employed. 
Farms of this size are on the margin for mechaniza- 
tion from the standpoint of economical production. 
Multiple unit farms of less than 40 acres of cropland 
are too small to provide enough income for more than 
one family under existing tenure arrangements and 
methods of operation. 

In view of the long-run prospects in regard to 
technical and economic factors which farmers in the 
area are likely to face, individual farm family units 
should contain 30 or more acres of cropland, Itis 
estimated that one fifth of the single operated units 
and one third to one half of the subunits on multiple 
unit farms would have to be eliminated through some 
process of consolidation in order for a minimum 
level of economic efficiency to be achieved on the 
remaining units. 

It is possible to increase the net incomes of indi- 
vidual farms from 10 to 25 percent with little or no 
changes in organization except those changes associ- 
ated directly with the use of recommended pro- 
duction practices. Adjustments of the type involved 
in the suggested “model” representing farms with 
30 to 39 acres of cropland, indicate that net incomes 
of individual family units can be increased as much 
as one third over present income. In this particular 
situation, capital investment would need to be in- 
creased about 25 per cent but the labor inputs per 
$100 of net income received would be decreased 
about 30 per cent, 

Adjustments in the size of single operated units 
of less than 30 acres of cropland in Wilson County 
alone, plus improvements in organization and the 
adoption of recommended technical practices, indi- 
cate that aggregate gains in net cash income to 
families in agriculture would amount to about 37 
per cent. The total gain to society depends upon the 
productivity of farm labor transferred into new 
lines of economic activity as a result of these ad- 
justments, 


Microfilm copy of complete manuscript of 476 
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AN ECONOMIC ANALYSIS OF INTENSIVE 
FORAGE SYSTEMS 


(Publication No. 6155) 


James Samuel Plaxico, Ph.D. 
University of Minnesota, 1953 


Numerous technical experiments have demon- 
strated the technical feasibility of producing high 
yields of quality forages. However, very little work 
has been done which contributes directly to the 
economic evaluation of alternative forage systems. 
This study investigates this problem. 

The study is restricted to Grade A dairy farms 
located in two counties in Northern Virginia. The 
sample farms were selected on the basis of soil 
association group, one group of farms being on the 
Triassic groups which is representative of a soil of 
low productivity, the other being on Chester, a soil 
of high inherent productivity. Each of these soils 
occupy an extensive acreage in Northern Virginia 
and are heavily populated by dairy farms. 

Economic analysis shows that the question of 
how far to go with grass can be resolved into the 
question of how much grass and how much grain. 
This problem can then be reduced to the choice of 
the optimum combination of grass and grain in the 
cropping system. 

Little of the available technical data were found 
to be suitable for the purposes of this study, thus, 
the aid of informed biological scientists was en- 
listed. These men estimated the yield of different 
crops in different rotations on the two soil groups. 

On the basis of the yields obtained from the 
cooperating scientists, marginal rates of resource 
transformation into varying quantities of grain and 
forage were computed, On the basis of historical 
price relationships of corn and grain the four year 
rotation of corn, small grain, and two years of hay 
is tentatively selected as the optimum rotation on 
both the Chester and the Triassic soils. Sucha 
tentative choice is inadequate as it is based on the 
market price relationships rather than the replace- 
ment value of pastures which is shown to be the 
relevant planning guide. 

In order to further test the hypotheses that the 
four year rotation is the optimum plan for farmers 
on both soil types the budget method is used, Linear 
relationships are assumed as was the case in the 
model on which the tentative choice was based. In 
employing the budget method the cropping system is 
varied with other technical relationships such as 
feed inputs and milk production held constant. Thus, 
the net effect on farm earnings of changing the crop- 
ping system is estimated. Animal numbers are 
varied with the cropping system so as to utilize the 
available forage. Budgets are developed for three, 
four, five year and all hay plans. In each case the 
four year rotation was found to be the optimum 
cropping plan for the typical farm on both soil types 
under the specified assumptions, However, a size- 
able additional capital outlay is needed to inaugurate 
the plan, 
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It is recognized that the four year plan which has 
been chosen as optimum of the two soil groups is not 


necessarily the best plan for all Grade A dairy farms 


in the area. One important exception is the farmer 
with cows of well above average capacity to convert 
grass to a saleable product. In addition there are 
several other factors which will limit the shift to 
the improved theologies with the four year plan; 
these are: (1) lack of capital, (2) risk and uncer- 
tainty, and (3) lack of knowledge. 


Microfilm copy of complete manuscript of 161 
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AGRICULTURE, ANIMAL CULTURE 
LIVE ANIMAL SCORES AND SPLIT CARCASS 
MEASUREMENTS AS INDICATORS OF CARCASS 
VALUE IN SWINE 


(Publication No. 6029) 


Raymond Louis Arthaud, Ph.D. 
University of Missouri, 1953 


Descriptive scores of live conformation and car- 
cass data studied included 437 pigs of 4 purebred 
strains and 23 strain crosses of 5 breeds during 
three seasons. Within season and breeding groups, 
higher yields of lean and of loin equivalent and 
lower yields of fat were correlated with higher live 
scores for body length (.19, .27, and -.27), leg 
length (.31, .31, and -.34), trimness of jowl (.21, 

.21 and -.22), smoothness of shoulder (.12, .15 and 
-.16), quality (.21, .31 and -.15), breeding (.18, .32 
and -.17), market (.17, .30 and -.22), and balance 
(.12, .22 and -.06), but with lower scores for body 
width (-.32, -.32 and .41), body depth (-.32, -.30 

and 42), and flatness of back (-.12, -.09 and .21), 
and with lower estimated U.S.D.A. grade (.29, -.21 
and .20) and estimated backfat thickness (-.20, -.16 
and .27). Higher scores for plumpness of ham were 
associated with more skinned ham (.12), fat cuts (.11) 
and loin equivalent (.06), but not with lean cuts (.02). 
Scores for greater arch of back and more level 
rumps were correlated with slightly less loin equiv- 
alent (-.05). The multiple correlation of adjusted 
loin equivalent with nine descriptive scores plus car- 
cass backfat thickness was .56; omitting backfat 
thickness reducedit only to .51, anduse of only width, 
shape of back and ham, and quality scores only gave 
R =.50. Use of backfat thickness andcarcass length 
was inferior to combinations of live scores and no 
better than for backfat thickness and live score for 
length (R = .44). Estimation of carcass composition 
from live animal scores was considerably more ac- 
curate between than within strains and crosses. 
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STUDY OF COMPOSITION OF MISSOURI 
GROWN ROUGHAGES 


(Publication No. 6035) 


William Homer Cloninger, Ph.D. 
University of Missouri, 1953 


A study was made of the chemical composition 
and quality of roughages utilized in feeding dairy 
cattle in the major farming areas of Missouri. Dur- 
ing the period of 1950-51-52 inclusively, 215 different 
samples of dried roughages and 29 samples of 
silages grown by Missouri dairymen were collected 
and analyzed, The amount of annual rainfall, date of 
cutting, weather conditions at harvest time and 
method of harvesting were a part of this study. 

Each sample was analyzed for foreign matter, 
green color, leaf percentage, dry matter, crude 
protein, ether extract, crude fiber, lignin, nitrogen- 
free extract, ash and carotene, The ash was analyzed 
for calcium, phosphorus, potassium, manganese, 
iron, sulpher, chlorine, magnesium, copper, cobalt, 
zinc, boron and iodine. 

The three year average leaf percentage was 
02.9 for first cutting alfalfa, 51.9 for second cutting 
and 51.0 for third cutting alfalfa hay; 52.2 for first 
cutting and 61.2 for second cutting red clover hay; 
68.0 for Korean lespedeza hay; 55.8 for soybean hay, 
and 78.9 for ladino clover hay. In general samples 
with the highest leaf contents had a higher percentage 
crude protein and ash content and a lower percentage 
of crude fiber. 

The average carotene content of all hays was 
lower during the year of 1951 which was character- 
ized by heavy rainfall. Korean lespedeza hay aver- 
aged 42.73 micrograms of carotene per gram for 
the three year period which was three and a half to 
five and a half times the average carotene level for 
all other hays. 

The average percentage of ash and calcium was 
increased and the average percentage of P20; was 
decreased in second cutting alfalfa hay for the mois- 
ture deficient year 1952. Similar trends were found 
for the composition of red clover hay produced in 
1952, 

Timothy hay contained only 45 percent as much 
crude protein, 79 percent as much ash, 22 percent 
as much calcium and 68 percent as much P.O; as first 
cutting alfalfa hay. It contained, however, 14 per- 
cent more crude fiber and 16 percent more nitrogen- 
free extract than did the first cutting alfalfa hay. 
Ladino clover hay was similar to third cutting alfalfa 
hay in composition. When grown in combination with 
each other bromegrass hay was found to contain only 
35 percent as much calcium as first cutting alfalfa 
hay, but otherwise the two roughages were similar 
in composition, 

The average crude protein content of alfalfa hay 
grown in Lawrence county was 20.9 percent; Ozark, 
Northwest and Northeast areas 17.6 percent; Morgan 
county 16.9 percent, and in the Southeast areas 15.9 
percent, The average crude protein content of K. 
lespedeza hay grown in the Ozark area was 13.8 
percent as compared to 16.6 percent for that grown 
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in Morgan county. Some indications were found that 
there may be a relationship between low P.O; and 
crude protein content in Korean lespedeza hay. 

Korean lespedeza and red top hays had a lower 
chlorine content than other hays studied, The copper 
content of Missouri grown roughages was found to be 
adequate by all known present standards for normal 
nutrition of livestocks. 

In general, roughages grown in the Ozark area, 
Lawrence and Jasper counties, had a higher cobalt 
content than those grown in Morgan county, the 
Northwest and Northeast areas. The average cobalt 
content of alfalfa and soybean hay was found to be 
0.10 p.p.m.; ladino and red clover 0.15 p.p.m.; K. 
lespedeza 0.17 p.p.m.; timothy 0.07 p.p.m.; brome- 
grass 0.045 p.p.m.; and red top hay 0.13 p.p.m. 

Rainy weather during the harvest period reduced 
the carotene content of alfalfa hay from 11.62 to 
4.54 micrograms per gram, and from 15.31 to 3.92 
micrograms per gram in red clover, 

Field chopped had 5.5 percent less leaf and con- 
tained 2.30 percent less crude protein and had 2.80 
percent higher crude fiber content than loose hay. 
Stem crushed hay had a slightly higher leaf content 
and contained more carotene than baled hay. 

Total digestible nutrients and phosphorus was 
calculated by using Morrison’s (1950) coefficients 
of digestion and the average composition of hays 
studied to be the nutrients most likely to be low in 
all roughage ration for high producing dairy cows. 

Wide variations were found in the composition 
of silage made from mixtures of legumes and 
grasses. The dry matter content of grass silage 
ranged from 19.2 to 55.0 percent, 

The importance of cutting roughages before they 
are too mature and the conservation of leaves in the 
harvesting and storage process is emphasized by 
this study. 
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CHANGES IN THE ACID-BASE BALANCE 
IN THE BLOOD OF DAIRY COWS 
WITH INCREASING THERMAL STRESS 


(Publication No. 6041) 


Homer Eldon Dale, Ph.D. 
University of Missouri, 1953 


Dairy cattle exposed to high environmental 
temperatures develop a decreased CO2z combining 
capacity of the blood plasma. This thesis reports 
an investigation into the possible mechanisms of 
this disturbance in the acid-base balance of the 
blood, 

Dairy cows in a climatic laboratory were exposed 
to two categories of thermal stress ~increasing 
temperature with different windvelocities and vary- 
ing light intensities. The pH was measured on venous 
blood; COz content was measured on “arterialized” 


blood plasma; CO, content and capacity were meas- 
ured on venous blood plasma; and venous blood 
plasma was analyzed for total ketone bodies and the 
concentration of the principle anions (Cl, SO,, and 
PQ,) and cations (Na, K, Ca, and Mg). Twenty-four 
hour urine samples were also analyzed for total 
ketone bodies, organic acids, and the principle anions 
and cations, The effects of inanition were differen- 
tiated from those of high temperature by fasting four 
dairy cows for five days at thermoneutrality. 

Under conditions of thermal stress, dairy cows 
develop a respiratory alkalosis as a result of the 
increased respiration rate (panting) that developed 
in the homeothermic effort for increased heat dis- 
sipation. Respiratory alkalosis was identified by a 
decreased blood bicarbonate content accompanied by 
an increased blood pH and by the altered relation- 
ship between the CO, content of “arterialized” plasma 
and the CO, content of venous plasma, 

The decrease in the CO, combining capacity with 
increasing thermal stress tended to be proportional 
to the thermal stress imposed on the animal: large, 
lactating, cows showed more of a decrease than small, 
non-lactating, cows. 

The CO, content of “arterialized” and venous 
plasma was more variable than the CO, capacity of 
the same blood. The difference between the CO, 
content of “arterialized” blood plasma and the CO, 
content of venous blood plasma was correlated with 
the climatic conditions to which the animals were 
exposed. Collected under conditions of thermoneu- 
trality, the plasma lost COz during “arterialization” ; 
collected under conditions of thermal stress, the 
plasma gained COz2 during “arterialization”. This 
altered relationship between the CO, tensions of 
alveolar air and venous blood was found after both 
short and long exposures to thermal stress. 

Blood pH increased with exposure to thermal 
stress. Compensation of blood pH was indicated by 
greater changes after short exposure than after long 
exposure, 

The concentration of total ketone bodies and the 
concentration of the principle anions and cations in 
the blood plasma did not show any systematic change, 
other than an increased ratio of sodium to potassium, 
with exposure to thermal stress. The excretion of 
total ketone bodies and of the principle anions and 
cations in the urine was quite variable; however, 
with the exception of an increased ratio of sodium 
to potassium, there was no systematic change in 
their excretion with exposure to thermal stress. 

Five days of starvation did not result in distor- 
tions of the acid-base balance of the blood charac- 
teristic of exposure to thermal stress. Blood pH 
and bicarbonate content remained constant; the 
concentration of ketone bodies in the blood plasma 
and the excretion of ketone bodies in the urine were 
increased; and the excretion of organic acids in the 
urine was decreased, There were only slight 
changes in the concentration of the principle anions 
and cations in the blood plasma, but there were 
large changes in the urinary excretion of these 
elements. Most significant of these changes were 
the decreased excretions of cations and carbonate 
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and the increased excretion of phosphate, Changes 
in the ratio of sodium to potassium in the blood and 
in the urine were similar to the changes produced 
by exposure to thermal stress. 


Microfilm copy of complete manuscript of 128 
pages, $1.60. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-1677. 


HERITABILITIES OF EGG AND MEAT 
PRODUCTION QUALITIES AND THEIR GENETIC 
AND ENVIRONMENTAL RELATIONSHIP 
IN NEW HAMPSHIRE PULLETS 


(Publication No. 6042) 


Emmett Urcey Dillard, Ph.D. 
University of Missouri, 1953 


The extent of heritable variations in and relation- 
ships among traits considered important in the pro- 
duction of meat chickens were studied during four 
years in a pedigreed population of over 5,000 New 
Hampshire pullets maintained by Kimber Farms, 
Inc., Niles, California. Meat characters were 
measured at 8 or at 12 weeks of age. Heritability 
(and genetic correlation) was estimated from pater- 
nal and maternal and full-sib correlation and from 
intra-sire regression of daughter on dam. Estimates 
of heritability from the full-sib correlation and the 
intra-sire regression, respectively, were: for breast 
width, .21 and .12; for keel length, .49 and .48; for 
weight, .34 and .32; for 10-day feathering, .33 and 
.06; for 8 or 12 week feathering, .16 and .09; for 
sexual maturity, .25 and .33; for egg production of 
all birds-to 46 weeks of age, .12 and .29 and for sur- 
vivors, .17 and .26. Genetic correlations were: 
about .50 between keel length and body weight; slight 
for weight or keel length with breast width; slightly 
positive between sexual maturity and all meat traits 
except breast width; moderately negative between 
egg production and meat traits, particularly weight 
(-.17 and -.20); ,and positive between early sexual 
maturity and egg production (-.22 and -.58), There 
was little if any indication that non-additive genetic 
effects, sex linkage, or direct maternal influences 
were important contributors to phenotypic variances 
or covariances as found in this population. 
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THE MAMMARY GLAND SPREADING FACTOR 
(Publication No, 6045) 
Joseph Robert Elliott, Ph.D. 
University of Missouri, 1953 


Investigation has revealed the presence of a 
spreading factor in the mammary glands of four 


species of experimental animals during pregnancy. 
The four species were the albino rat, the albino 
mouse, the guinea pig and the rabbit. The amount of 
Spreading factor present in the glands was found to 
increase during early pregnancy until a peak was 
reached in from half to two-thirds of pregnancy 
after which it declined until none was present at 
parturition. The spreading factor was not present 
in the mammary glands of normal or castrate ani- 
mals of any of the species investigated. The spread- 
ing factor was assayed by measuring the extent of 
intradermal spreading achieved when it was injected 
with T-1824 (Evans Blue) dye into a shaved white 
rabbit. 

The injection of a number of hormones, which in- 
duce both duct and lobule-alveolar growth of the 
mammary glands, has shown them to be effective in 
causing elaboration or activation of the mammary 
gland spreading factor. Estrogen and progesterone, 
separately or together, pituitary extracts, particu- 
larly a fraction rich in lactogenic hormone, testos- 
terone, desoxycorticosterone acetate, cortisone ace- 
tate and relaxin were all shown to be effective to 
a greater or lesser degree in causing or helping to 
cause elaboration or activation of the mammary gland 
spreading factor. 

Prolonged treatment of castrate female rats with 
the optimum combination of estrogen and proges- 
terone @ ratio of 1:5000) showed that the amount of 
mammary gland spreading factor increased until a 
peak was reached at 15 days’ treatment after which 
the amount declined. 

Estrogen and progesterone treatment of castrate 
rats with and without rudimentary duct systems 
Caused the elaboration or activation of greater 
amounts of the mammary gland spreading factor in 
the rats with rudimentary duct systems. 

Tests revealed that the mammary gland spreading 
factor did not act on the substrate hyaluronic acid 
and it is probable that this spreading factor is not 
hyaluronidase. 

Investigation showed that the mammary gland 
spreading factor was inactivated by heating to 70°C. 
for 10 minutes. 

Dialysis and high speed centrifugation of mam- 
mary gland extracts containing large amounts of ac- 
tive spreading factor failed to diminish the spreading 
activity of the extracts. 

Extracting the mammary glands of rats in late 
pregnancy with the extract solutions of mammary 
glands from rats in mid-pregnancy failed to inacti- 
vate the spreading factor in the extracts of the glands 
from the rats in mid-pregnancy. 

The theory is presented that the amount of 
spreading factor is related to the numbers of epi- 
thelial cells in the mammary gland, As more 
quantitative methods of assay are developed, it is 
believed that the determination of the amount of 
mammary gland spreading factor may serve both as 
a method of assay of hormones involved in mammary 
gland growth and as a quantitative measure of the 
numbers of growing epithelial cells present in the 
mammary gland, 
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THE EFFECT OF CARBOHYDRATE FEEDING 
LEVELS ON THE DIGESTIBILITY 
OF ROUGHAGES BY DAIRY CATTLE 


(Publication No, 6049) 


Charles Frederick Foreman, Ph.D. 
University of Missouri, 1953 


Digestion trials with dairy cattle to investigate 
the effect of carbohydrate level (molasses) on the 
digestibility of the constituent parts of roughages 
has been made. This investigation was divided into 
five phases with a different type or quality of 
roughage fed in each phase. The first three phases 
were set up on a 4 x 4 randomized block design 
using four dairy cows as experimental animals, The 
molasses feeding levels were 0, 1, 2 or 4 pounds daily 
per cow, depending on their position in the experi- 
mental design. In phases V and VI, five cows were 
used and each was fed either 0, 2, 4, 6 or 8 pounds 
of molasses daily. 

A study was also made of the types and numbers 
of microorganisms normally found in the bovine 
rumen, The counting of protozoa was restrained to 
those resembling ciliates. No relationship could be 
observed between the make-up of the ration and the 
numbers of protozoa counted. Bacterial numbers in 
the rumen increased as the amount of molasses fed 
daily was increased. 

Increases in the apparent digestibility of crude 
protein, cellulose and crude fiber were obtained when 
daily feeding levels of up to two pounds of molasses 
were fed. When the roughage was mixed timothy- 
lespedeza hay, four pounds of molasses fed daily 
exerted a favorable influence. Above four pounds 
of molasses fed daily decreased the digestibility of 
the above constituents. Nitrogen-free extract di-. 
gestion was increased with the increase in daily 
molasses feeding levels. 

It would seem that practical rations for dairy 
cattle could justifiably include up to four pounds 
of molasses daily per cow except when the roughage 
fed is high quality alfalfa, in which instance the 
two-pound molasses level would be more desirable. 
In considering the amount of molasses to be fed daily 
per animal, appraisal of the quality of the roughage 
as well as the price of molasses must be made. 

The downward trend currently existing in the price 
of molasses might justify the feeding of four -to 

eight pounds of this carbohydrate daily as a source 
of energy, even to the extent of some sacrifice in 

the digestibility of the roughage portion of the ration, 
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THE INFLUENCE OF CERTAIN 
ENVIRONMENTAL FACTORS 
ON STREPTOCOCCUS AGALACTIAE 
ISOLATED FROM ACTIVE CASES 
OF BOVINE MASTITIS 


(Publication No. 6053) 


James Harry Gholson, Ph.D. 
University of Missouri, 1953 





A study of the effect of certain environmental 
factors on mastitis producing strains of Strepto- 
coccus agalactiae have been made. The influence of 
hydrogen ion concentration, sodium acetate, sodium 
citrate, phosphates and lactose on the physiological 
activities of Streptococcus agalactiae was investi- 
gated. Observations are reported on the develop- 
ment of variants arising from Streptococcus aga- 
lactiae, isolated from active cases of mastitis and 
cultured in the laboratory, were infused into the 
bovine mammary gland and the degree of toxicity 
determined. 

The optimum pH in casein-acetate-lactose broth 
for the growth of Streptococcus agalactiae was 
found to be 7.5, with a range of 7.0 to 8.0 resulting 
in satisfactory growth. Marked acidic (pH 6.0) and 
basic (pH 8.3) reactions in this broth resulted in the 
development of long chain forms which could, in 
most cases, be returned to the short chain forms by 
subculturing at pH 7.0. 

A concentration of 15 mg./percent sodium ace- 
tate in casein-acetate-lactose broth exhibited stimu- 
lating properties for Streptococcus agalactiae as 
evidenced by increased growth, A concentration of 
three percent sodium acetate exhibited a marked 
depressing effect upon the growth of these organisms, 

A combination of 15 mg./percent of sodium ace- 
tate and 100 mg./percent of phosphates (equal quan- 
tities by weight of mono- and di- potassium phos- 
phate) provided the optimum conditions for growth 
as compared to either used singly. 

Sodium citrate alone or in the presence of so- 
dium acetate exhibited a depressing effect upon the 
growth of these organisms. 

Streptococcus agalactiae required a readily 
available source of carbohydrates. A concentration 
of 4 percent lactose resulted in the maintenance of 
the short chain forms. 

Wide zone beta-hemolytic colonies were found to 
be typical from active cases of streptococcal mas- 
titis in the Missouri Station dairy herd. 

A variant was noted to arise from continuous sub- 
culture of Streptococcus agalactiae in casein-acetate- 
lactose broth which was similar to those obtained 
by mouse and rabbit passage. Loss of beta~hemo- 
lytic activity and group specificity were noted, along 
with the ability to also ferment esculin, raffinose, 
salicin and inulin, 

Passage of Streptococcus agalactiae through a 
“fine” sintered glass filter in the presence of 0.85 
percent saline resulted in the establishment of 
homogeneous smooth populations whose filtrates 
exhibited a greater degree of toxicity to mammary 
tissue than did the parent strains. 
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Daily infusions of 50 to 100 ml. of (C.24 percent 
sodium acetate into normal and infected quarters of 
the mammary gland resulted in no obvious physio- 
logical changes except a very slight attenuation of 
the organisms as was noted from intramammary 
infusions of filtrates from organisms isolated prior 
and subsequent to acetate infusion. 

Not all short chain forms of beta~hemolytic 
group B streptococci show the presence of toxic 
components as indicated by intramammary infusions 
but all beta-hemolytic group B streptococci that did 
exhibit the presence of toxic components were short 
chain forms. 
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INTENDED AND ACTUAL SELECTION 
FOR PERFORMANCE IN PUREBRED POULTRY 


(Publication No, 6056) 


Nicholas Roy Gyles, Ph.D. 
University of Missouri, 1953 


This investigation was concerned with selection 
applied for various traits in White Leghorn, New 
Hampshire, Rhode Island Red, and White Rock 
breeds maintained at the Missouri Agricultural 
Station during 1949 and 1950. 

Mean superiority of selected birds over the un- 
selected population from which they were chosen 
was calculated separately for pullet, cockerel and 
yearling hen breeders. In each case, the selection 
applied was calculated at different stages of the 
reproductive cycle, as follows: 

(1) Automatic selection, due to association with 
size of family. 

(2) Intended selection, giving equal weight to 
each bird used as a breeder. 

(3) Subsequent selection, weighting each bird by 
number of eggs set, of its pullets housed, and by the 
number of fertile matings of breeders selected from 
its progeny. 

Total selection included both automatic and in- 
tended or subsequent selection. 

A total of fifteen traits were studied. The more 
important conclusions may be listed: 

(1) Automatic selection for body weight at 12 
weeks age, total and part-year egg production, were 
slight but statistically significant. There was slight 
positive but non-significant automatic selection in 
favor of inability from 0 to 8 weeks and from 8 to 22 
weeks, and for more days of adult viability. Cumu- 
latively, automatic selection amounted to 6.66 per 
cent more pullets housed of eggs set and was both 
important and significant. 

(2) The intensities of intended selection, based 
on individual performance, ranked in descending 
order of magnitude: total egg production, per cent 
part-year egg production, body weight and score 
at weeks, adult viability and sexual maturity, body 


score at 22 weeks age and all pauses, body weight at 
22 weeks age and mature weight. 

(3) Selection of pullet and yearling hen breeders 
was at least twice as great for individual as for fam- 
ily performance for egg production, adult viability, 
body scores, and 12-week weight, 

(4) Selection of males was less intense than that 
of females, although only one-sixth as many males 
were selected. 

(5) The intended selection was subsequently 
maintained for each of these traits, 12-week weight, 
12-week score, 22-week score, per cent fertility, 
per cent hatchability, and viability at all ages. 

(6) Positive selection for weight at 22 weeks age 
subsequently declined, and became negative when 
weighted by fertile progeny matings. 

(7) Pullet, cockerel, and yearling hen breeders 
all were selected for slightly lower individual and 
family 44-week weight, especially when weighted 
by fertile matings of progeny. 

(8) Intended selection of pullet and yearling 
breeders for both individual and family total egg 
production, per cent part-year production, and sexual 
maturity were large and highly significant, and were 
maintained in subsequent selection. 

(9) The consistent selection of pullet and yearling 
breeders for higher egg production and at the same 
time for lower mature weight, is evidence of a nega- 
tive genetic relationship between egg production and 
mature size, A compensatory action must exist 
which resists shifting the population mean toward 
either extreme, 
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AN APPRAISAL OF CROSSBREEDING 
IN FARM ANIMALS 


(Publication No. 6385) 


Leroy Henry Holt, Ph.D. 
University of Minnesota, 1953 


Results of crossbreeding farm animals were 
appraised from a study of production records on 
crossbreds and comparable purebreds in 31 experi- 
ments on swine, 21 on sheep, 22 on beef cattle, and 
19 on dairy cattle given in published reports. Meas- 
ures of production were fertility, survival, weight, 
growth rate, and yield of milk and butterfat. 

Numbers born in sheep and swine were almost 
unchanged by crossbreeding. More crossbred than 
purebred pigs and lambs survived to weaning time. 
There were 5.5 to 26 per cent more crossbred pigs 
weaned per litter than the parental breed average; 
the higher per cent was from crosses between inbred 
lines. There were 12.7 more crossbred lambs 
weaned per 100 ewes than the average of both pure- 
bred parent breeds. 

All crossbreds displayed hybrid vigor in birth 
weight. Line cross pigs were 10.3 per cent heavier 
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at weaning than the inbreds, although the breed 
crosses were not uniformly heavier at weaning, 
Crossbred lambs were 6.4 per cent heavier at wean- 
ing time than the parental average, and fine wool 
crosses were 7.4 percent heavier. Crossbred calves 
weighed 3.5 per cent more at weaning than the paren- 
tal average; one group of Brahman-Devon calves 
were 15.9 per cent heavier. 

Crossbred hogs were 8.0 per cent heavier in 
finished weight than the parental breed average at 
the same age. Crossbred cattle were 3 per cent 
heavier when finished, and Zebu-European crosses 
had 5.4 per cent heavier end weights than the parent 
breeds. 

Crossbred lambs made 5.9 per cent greater 
gains than the parental breed average; fine wool 
crosses gained 14.3 per cent faster. Crossbred calves 
calves averaged 5.3 per cent more daily gain to 
weaning time than the parental average, 

Crossbred dairy cows gave 6.4 per cent more 
milk and 7.9 per cent more butterfat than the average 
of their parent breeds. Friesian-Channel Island 
crossbred cows produced 9.0 per cent more milk 
and 16.1 per cent more butterfat than the parental 
average, This particular cross showed greater 
heterosis in production than crosses between more 
Similar breeds. 

Crossbreds had an advantage in production 
whether compared to one or to the average of both 
purebred parents. The difference was significant 
in most traits, Crossbreds exhibited heterosis,or 
hybrid vigor in all productive characters, and all 
three species appraised showed hybrid vigor to a 
Similar degree. The more divergent crosses within 
a species gave the most heterosis. As the production 
level in the crossbreds was determined by the parent 
stock, plus the gain from heterosis, the higher pro- 
ducing breeds of unlike origin gave the higher pro- 
ducing crossbreds. Rotation crosses continued or 
increased the advantage shown in first crosses, 

The results given are averages of all reported 
experiments on crossbreeding that were usable for 
this study. These naturally include some poorly 
planned experiments and some experiments in which 
it appears that the experimenters are biased against 
crossbreeding. The average advantage shown is 
exceeded by a rather wide margin in some of the 
more favorable crosses, Well directed cross- 
breeding can, therefore, be expected to give an even 
greater advantage than these averages display. Re- 
sults of this study indicate that crossbreeding is the 
quickest and surest method of breeding to increase 
production of most products from swine, sheep, and 
cattle, 
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A STUDY OF THE EFFECTS OF ANTIBIOTICS 
UPON THE DIGESTION OF FEED NUTRIENTS 
BY YEARLING STEERS 


(Publication No. 5973) 


Lindsey Hammond Horn, Jr., Ph.D. 
University of Illinois, 1953 


In the first experiment a series of three digestion 
trials were conducted with five yearling Hereford 
steers that averaged 658 pounds each, The basal 
reaction was corn-on-cob meal, chopped red clover 
hay and soybean oil meal, In Trial I digestion coef- 
ficients were obtained for all steers fed this basal 
ration, For Trial II a mixture of drugs composed 
of 100 mg. of terramycin, 100 mg. of streptomycin 
sulfate, 100 mg. of chrystalline aureomycin hydro- 
chloride and 30 gm. of sulphathalidine powder was 
mixed with each steer’s ration. Thirty-six and 72 
hours later, respectively, the dosage was repeated. 
Nine days after the last dosage of drugs the steers 
were returned to the digestion stalls for another 
seven-day collection period. The Trial III prelim- 
inary period was started two weeks after the comple- 
tion of the collection in Trial II. Each steer was fed 
the same basal ration as in the previous trial plus 
100 mg. of procaine penicillin G per head daily. This 
treatment was in effect fourteen days prior to the 
collection and during the seven-day collection period, 
Immediately following the last day’s collection in 
Trial III all steers were started on a penicillin toler- 
ance test with various levels of penicillin up to 800 
mg. per day being fed. 

After obtaining the results in the first series of 
experiments a second series of digestion trials plus 
nitrogen-retention studies seemed advisable. For 
that study six different yearling Hereford steers 
were used, and they were fed a basal ration composed 
of ground corncobs, ground corn, chopped alfalfa- 
bromegrass hay and soybean oil meal in a ratio of 
5:5:5:1, respectively. The trials and treatments were 
as follows: Trial IV, basal ration alone; Trial V, 
basal ration and 32 mg. of aureomycin (Lederle) 
from Aurofac 2A to three steers and the basal ration 
plus 100 mg, of the same drug to the other three 
steers per head daily; Trial VI, basal ration plus 
32 mg. of penicillin (Merck) from Antibiotic Feed 
Supplement to three steers and the basal ration plus 
100 mg. of the same supplement to the other three 
steers per head daily; Trials VII and VIII, all steers 
received the basal ration plus 400 mg. of the peni- 
cillin, as above, per head daily. Digestion coeffici- 
ents and nitrogen-balance data were secured on all 
steers during each trial. 


Summary and Conclusions 


Aureomycin had a greater depressing effect on 
the digestibility of the nutrients than the other anti- 
biotics fed in these experiments. However, the 
effects of this drug did not appear to be as great as 
has been reported by some other workers and in the 
case of all nutrients except crude protein the de- 
creases were not statistically significant. 
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Penicillin caused little change in the digestibility 
of the various nutrients. 

There was a highly significant decrease in nitro- 
gen-retention during the 32 and 100 mg. aureomycin 
and the 32, 100 and 400 mg. penicillin trials when 
compared with the basal trials for the same steers. 

The only physiological change, which could be 
attributed to the feeding of an antibiotic, was in the 
color of the urine during the third and fourth days the 
steers were fed 400 mg. of penicillin. 

It may be concluded that: 

1. Aureomycin from Aurofac 2A (Lederle) fed 

at the rate of 52 and 100 mg. per day causes 
a more pronounced change in digestibility 

of feed nutrients than similar levels of peni- 
cillin from Antibiotic Feed Supplement 
(Merck). 

The digestibility of feed nutrients is not 
significantly affected by the addition of 32, 
100 or 400 mg. of penicillin as fed in these 
trials to yearling beef steers. 

Thirty-two and 100 mg. of aureomycin and 
32, 100 and 400 mg. of penicillin as fed in 
these trials have approximately the same 
depressing effect upon the nitrogen-retention 
of yearling steers which are fed a well bal- 
anced ration. 
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A STUDY OF THE EFFECTS OF MINERAL 
AND VITAMIN SUPPLEMENTS 

ON THE UTILIZATION OF BEEF CATTLE 
RATIONS CONTAINING UREA 


(Publication No. 6002) 


Maurice Lee Ray, Ph.D. 
University of Illinois, 1953 


The functions of rumen microorganisms are 
currently considered of paramount importance in 
ruminant nutrition. The artificial rumen technique 
has indicated some of the effects of mineral sup- 
plements upon the utilization of urea nitrogen and 
fibrous roughages by the rumen flora. 

Beef steers were used in this investigation to 
study: 

(1) the value of urea compared to soybean oil 
meal as a supplement to a corn silage ration; 

(2) the effects of trace mineral, B vitamin, phos- 
phorus, sulfur, and alfalfa supplements upon nitrogen 
utilization and the apparent digestibility of rations 
containing urea; and 

(3) the effect of these supplements upon the ru- 
men micro-flora and rumen environmert. 

In Experiment I seventeen steers weighing 
initially 489 pounds were wintered for 128 days on 
corn silage plus various supplements. The ration 
of the steers in Lot I was supplemented with soybean 
meal plus calcium carbonate, steamed bone meal, 


elemental sulfur, and trace mineralized salt. The 
Lot 2 steers received the same supplement except 
that urea (DuPont 262) was substituted for the soy- 
bean meal, The animals in Lot 3 received corn 
Silage, urea, iodized salt, and calcium carbonate. 
All supplements were made isocaloric by adding 
ground corn to the urea rations. 

Weight gains for all lots were satisfactory. Steers 
receiving the natural protein supplement made 
slightly faster and more efficient gains than those 
receiving urea, and steers receiving urea plus min- 
erals gained more than those obtaining only urea 
plus salt and calcium carbonate. The differences 
were not significant. The rumen flora of Lot 1 and 
2 steers was considered to be a good roughage-di- 
gesting type while the Lot 3 steers had an unsatis- 
factory rumen environment and flora. Subsequent 
studies indicated that the flora of the steers in Lot 3 
had made sufficient adjustment to the ration so that 
essential functions apparently were being performed, 
In Experiment II digestion and nitrogen balance 
studies were conducted using six yearling steers. 

A semipurified basal ration was formulated to be 
deficient in phosphorus and sulfur and low in trace 
minerals andnatural protein. Urea supplied approxi- 
mately sixty percent of the nitrogen of the basal 
ration, After the basal collection period the steers 
were divided into pairs for further treatments. 
During the second period in addition to the basal 
ration one pair received only phosphorus, another 
pair phosphorus plus trace minerals, and the third 
pair phosphorus, trace minerals, and B vitamins. 


Following the phosphorus period elemental sulfur 
was added to the ration of each pair of steers. Fol- 
lowing the sulfur period alfalfa was added to the 
ration, One steer in each pair received alfalfa meal; 
the other received alfalfa ash. 


Conclusions 


Urea was a satisfactory nitrogen supplement for 
beef calves receiving corn silage and ground yellow 
corn, 

The digestibility and utilization of beef cattle 
rations used in this study were apparently correlated 
with the condition of the rumen environment and the 
types of active flora present, 

The rumen environment and rumen microflora 
were materially affected by mineral supplementation. 
Sulfur is of primary importance in the proper 

functioning of the rumen, 

Elemental sulfur was utilized by the rumen 
microorganisms to meet their requirements. 

Nitrogen retention, crude protein digestibility, 
and crude fiber digestibility increased when phos~ 
phorus was added to a ration deficient in phosphorus 
and sulfur while a decreased digestibility of dry 
matter and NFE was associated with the phosphorus 
addition. 

Highly significant increases in the digestibility 
of dry matter, crude fiber, and NFE occurred when 
elemental sulfur was added to a sulfur-deficient 
ration. Simultaneous significant decreases occurred 
in crude protein digestibility and nitrogen retention, 
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Although data from Experiment I indicated that 
trace mineral supplementation was necessary for a 
continuous active roughage-digesting type micro- 
flora, data from Experiment II showed no significant 
benefit from trace mineral supplementation in re- 
storing a roughage-digesting microflora that had been 
severely disturbed by sulfur and phosphorus defi- 
ciencies, 

Roughage-digesting types of microflora seem to 
have a higher B vitamin requirement than concen- 
trate-digesting types of bacteria. 

The addition of alfalfa, either as ash or meal, to 
the ration produced no significant changes in diges- 
tion or utilization of nutrients. 
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ECONOMIC ASPECTS OF ROUGHAGE 
PRODUCTION AND CONSERVATION 
IN PUERTO RICO 


(Publication No. 5552) 


Luis Rivera-Brenes, Ph.D. 
University of Minnesota, 1953 


The work consisted in a study of the economic 
aspects of roughage production and conservation 
as silage, taking in consideration the nutritional 
point of view, and using the most important forage 
grasses in the Island: Merker grass, Penisetum 
purpureum variety Merkerii; Guinea grass, Pani- 
cum maximum; and Parad grass, Panicum purpur- 


ascens, or better the mixture of Pard and Carib 


grass, Eriochloa polystachya. 

Production per acre and costs, cost of pro- 
ducing 100 pounds of digestible matter, leafiness, 
silage and chemical differences, including lignin, 
were studied for the three grasses at the ages of 
40, 90, and 120 days. 

The effect of five different weather factors (in- 
tensity of sunlight, rain, temperature, relative 
humidity, and wind velocity) on carotene and other 
nutrients were studied. The cut material was left 
on the ground exposed for 0, 3, 6, and 24 hours 
before ensiling. 

The silage studies included losses, quality as 
determined by odor, color, acidity, and palatability. 

The following conclusions were reached on anal- 
ysis of the data obtained. 

1, Merker grass produced a higher tonnage per 
acre and at a lower cost than the other two grasses. 

2. The cost of producing 100 pounds of digestible 
matter was less for Merker grass when the whole 
plant was utilized. When only the leafy part was 
used the cost of producing 100 pounds of digestible 
matter was lower for Guinea grass which have 30 
percent more leaves than the other two grasses; an 
advantage maintained up to the age of 120 days. 

3. Total production per acre was much larger 
when the grasses were cut at 40-day intervals. At 











the same time the nutritive value was much greater 
also; the protein percentage was almost double than 
at 90 and 120 days. Lignin was very much lower at 
40 days than in the 90 and 120 day-old grasses. 

4, At 40 days of age the grasses were almost 
equal in chemical analysis and practically equal in 
nutritive value. Differences were found as they 
grew Older, principally in lignin content and especi- 
ally at 120 days of age. 

9. The reasons farmers advance for cutting highly 
lignified mature grass were very poor. Actually they 
are losing considerable quality and roughage by ex- 
tending the cutting intervals. A good management 
plan plus the use of silos will solve most of the 
feeding problems in the Island, 

6. The knowledge about the factors of manage- 
ment and behavior of these grasses, such as the 
production per acre, best cutting interval, nutritive 
value, production costs, silage and others, are of 
incalculable value to the farmer. It will enable him 
to make the soundest feeding and management plan 
for his herd and also he will be able to make the 
most efficient use of the land, a limiting factor in 
the Island, 

7. The method of calculating digestible matter 
using the lignin analysis will probably work well 
for young grasses. For mature grasses it also will 
be a guide in estimating and comparing their nutri- 
tive value, 

8. Twenty-four hours of wilting affected none of 
the nutrients but carotene. Conservation in the silos 
had no effect on these either. No differences in 
quality were noted that could be attributed to a shorter 
or longer wilting period, But those silos where the 
material went in quite wet had more intangible 
losses and less top spoilage. It is recommended 
that the material be permitted to wilt for some 
hours.so that the dew evaporates and the rain water 
drains off if it has rained. 

9. Almost one third of the carotene was destroyed 
in 24 hours of wilting but still the grasses contained 
enough to meet the nutritive requirements of our 
dairy cows. Carotene apparently increased in the 
silos. 

10. Merker and Guinea grasses produced a very 
good silage. Merker silage was preferred by the 
cows. Para grass produces poor silage as compared 
to the other two. 
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SOME EFFECTS OF RADIATION OF THE 
SOLAR WAVELENGTHS ON THE REACTIONS 
OF ANIMALS AT VARIOUS 
ENVIRONMENTAL TEMPERATURES 


(Publication Number 6094) 


Robert Edwin Stewart, Ph.D. 
University of Missouri, 1953 


It was the purpose of this investigation (1) to 
devise a method of measuring the absorptivity of 
animal hair for radiation of the solar wavelengths 
and find a relation between the color of the hair and 
its absorptivity; (2) to determine if any factors in 
the environment (such as temperature) had an ef- 
fect on radiation absorptivity, or color, of animal 
hair; (3) to study, under laboratory conditions, the 
thermal effects caused by radiation in animals of 
various colors and sizes; and (4) to relate the re- 
sults of the experiments to the shelter require- 
ments of domestic animals. 

To determine the theoretical absorptance of 
radiation of the solar wavelengths, a spectrophoto- 
meter method of measuring reflectance of radiation 
(290-1200 millimicrons) from small samples of 
hair was developed. By planimetric measurement 
of the plotted reflectance-wavelength curves, a di- 
mensionless ratio, ranging in value from 0 to 1, 
expressive of expected absorptance, could be found 
for a given sample of hair. The dimensionless 
ratio was called the absorption factor. It was found 
that the absorption factor was directly related to the 
color and was a numerical index of it. 

The effect of temperature on hair color, or 
absorption factor, was studied. Serial samples were 
taken from Holstein, Guernsey and Jersey cattle 
under natural climatic conditions for an entire year. 
Positive results were found only in the case of one 
Jersey cow, whose absorption factor ranged ina 
regular manner from 0.817 in December to 0.492 in 
August, indicating a possible 40 per cent reduction 
in solar heat load in August. Rats and guinea pigs 
were maintained in controlled-temperature chambers 
at various temperatures while serial hair samples 
were taken. It was found that changing temperature 
from 50° up to 90°F had little regular effect on the 
absorption factor of the hair, which ranged in color 
from white to dark brown. 

Feeding of thiouracil at 0.1 per cent by weight 
to yellow and brown rats caused a decrease in ab- 
sorption factor in comparison to controls. Since 
the inhibiting effect of thiouracil on thyroxin (thy- 
roid hormone) secretion rate is analogous to the 
inhibiting effect of high temperature, it was believed 
that color change, when present, is linked with thy- 
roid activity. 

Rats, guinea pigs and cattle were irradiated with 
artificial sources of radiation to study thermal 
effects. Criteria of thermal stress were rectal 
temperature, skin and subdermal temperature, 
respiration rate and pulse rate of the small ani- 
mals; rectal temperature, skin and hair tempera- 
ture, and respiration rate of the cattle. Irradiation 
experiments were performed with controlled air 
temperature and humidity. 


In general, the heat intake from the radiation 
was governed by the hair color. Rises in rectal and 
skin temperature were somewhat less for white 
animals, with a graded increase in stress with in- 
creasing pigmentation. At higher intensities of 
radiation, the skin and hair temperature of cattle 
rose above the rectal temperature, The thermal 
stress of radiation increased with rising air temper- 
ature, 

Respiration rates of cattle follow the Van’t Hoff 
rule in general by doubling with each 10°C increase 
in environmental temperature, It was found that in- 
crease in radiation intensity from 5 to 180 Btu per 
hour per square foot caused the respiration rate to 
approximately double. Since summer solar intensity 
ranges upward to 300 Btu per hour per square foot 
it was inferred that shading of cattle can have the 
physiological-equivalent effect of reducing air tem- 
perature by 20° to 25°F, a marked advantage in 
summer, 

It was found that the absorption factor could be 
used as a coefficient for computing estimated heat 
intake from solar radiation by the hair of domestic 
animals, 


Microfilm copy of complete manuscript of 184 
pages, $2.30. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-1687, 


THE ADAPTATIONS AND LIMITATIONS 
OF THE RING TEST 


(Publication No. 6095) 


Kenneth Lafayette Tallman, Ph.D. 
University of Missouri, 1953 


A study was made of the Brucella abortus ring 
test in an effort to increase its dependability and 
accuracy. The effect on specificity of the test as a 
result of variations in antigen, ageing of samples, 
freezing of samples, mastitis milk, dilution of 
samples, dissolved salts, pH and vaccination of ani- 
mals with Strain 19 were among the factors inves- 
tigated. The ring test was modified so as to make 
possible the detection of agglutinins in blood and 
bull semen, A total of 6,552 ring tests were con- 
ducted on 1910 samples of milk. 

Antigen sensitivity and specificity were altered 
by the culture type and variation in the culture med- 
ium, When prepared from a rough type Brucella 
abortus culture, antigen was obtained which was 
apparently non-sensitive to positive milk. A smooth 
type culture, cultivated under the influence of sodium 
acetate, resulted in extremely sensitive, non-speci- 
fic antigen. 

Ageing of samples at a temperature of about 4.4°C, 
for 24 hours resulted in a large increase of false 
positive ring test reactions. The effect of ageing 
under refrigeration increased progressively with 
increased storage time. Heat treatment of samples 
at 45°C. for five minutes prior to ring testing elimi- 
nated, to a large extent, the age induced false positive 
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reactions. Preliminary heat treatment of samples 
did not appreciably alter the ring test for positive 
samples. 

The freezing of milk samples prior to testing 
brought about a large increase in false positive 
ring test reactions. A close similarity was observed 
to exist between ring test reactions of frozen milk 
samples and samples aged under refrigeration. Heat 
treatment of samples prior to ring testing eliminated 
the experimentally induced false positive reactions 
at about the same rate for both aged and frozen milk. 

A modified ring test procedure was found to 
detect agglutinins in blood and bull semen, Negative 
whole milk was used as a diluent for the respective 
serums. Blood serums positive to the blood serum 
agglutination test gave correspondingly positive 
modified ring test reactions, although at a slightly 
lower titer. Seman samples from a bull positive 
to the blood agglutination test gave positive modified 
ring test reactions. Diluted semen could not be 
ring tested where egg yolk-citrate was used as a 
diluter because false positive reactions resulted. 

Physiological saline as a diluter for testing indi- 
vidual cow samples was found to give results 
closely approximating whole milk diluter except in 
some cases where poor creaming was encountered, 
The saline dilution technique gave more rapid and 
more clear cream lines on normal samples than 
were obtained with the whole milk diluter. 

An intensification of the prozone phenomenon was 
noted when undiluted samples were heated to 45°C. 
for five minutes prior to ring testing. This was not 
observed on the preheated diluted specimens. 

The addition of citrates and oxalates to milk 
samples was found to increase false positive reac- 
tions. The addition of egg yolk, egg white, or semen 
to milk samples containing citrates or oxalates 
increased the false positive ring tests to a greater 
extent, Calcium chloride or aluminum chloride 
added at the same concentration as the salts elimi- 
nated the false positive reactions even where serums 
had been added. 

Sodium bicarbonate added to milk samples was 
found to decrease the ring test’s sensitivity. The pH 
of milk samples was found to have no effect on the 
ring test reaction on the acid side except where the 
samples were coagulated. 

No apparent relationship was found to exist 
between laboratory diagnosed mastitis and false 
positive ring tests. Positive ring tests were obtained 
on the majority of milk samples from adult vaccin- 
ated cows, whereas the reverse was found with 
calfhood vaccination. 
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AN ANALYSIS OF THE RELATIONSHIPS 
BETWEEN PRE-SLAUGHTER AND POST- 
SLAUGHTER EVALUATIONS OF BEEF CATTLE 


(Publication No. 6168) 


Ray Roberts Woodward, Ph.D. 
University of Minnesota, 1953 


Numerous experiments have been initiated in the 
past few years having as an objective the determina- 
tion of the amount of variation existing in beef cattle 
in their ability to make rapid and efficient gains. 
Such studies resulted from general questions as to 
the effectiveness of our present show ring standards 
of selection. Evidence obtained thus far indicates 
that selection for gaining ability in beef cattle is 
very effective. However, the effect of selection for 
gaining ability upon carcass quality has not been 
determined, This study was begun in an effort to 
answer this question. 

The data were collected at the United States 
Range Livestock Experiment Station at Miles City, 
Montana. A total of 635 steers were used in the 
study which was started in 1942 and concluded in 
1951. Production records were obtained on each 
individual steer from birth until the end of a 252-day 
feeding trial, which commenced after the steers were 
weaned, Carcass data were collected on the same 
steers in commercial packing plants in South St, 
Paul, Minnesota, 

All possible correlations were determined be- 
tween the following factors; birth weight, weaning 
weight, average daily gain and efficiency of gain 
during a time-constant feeding test, final weight off 
test, shipping shrink, slaughter grade, carcass 
grade, dressing percentage, area of eye muscle, 
thickness of fat over the eye muscle, color of lean, 
and the carcass measurements of length of body and 
length of leg. 

Growth prior to weaning and growth after weaning 
were found to be significantly correlated. Birth 
weight was related to subsequent growth more highly 
than was weaning weight. Both factors were positively 
associated with carcass quality. 

Relationships between efficiency of gain during 
the feeding period and the other factors studied 
were generally low. Rate and efficiency of gain 
were significantly correlated, There was a negative 
correlation between efficiency of gain and dressing 
percentage, which may have been due to the degree 
of fatness of the more efficient steers. Final 
weight and average daily gain were positively cor- 
related with most of the desirable carcass charac- 
teristics. There did tend to be a negative relation- 
ship between growth and degree of external fat on 
the carcass. This is not necessarily antagonistic 
to a desirable carcass unless external fat is closely 
related to amount of internal fat. 

Live animal appraisal prior to slaughter did not 
serve as an accurate indication of either carcass 
grade or dressing percentage, Grades were a better 
indication of degree of external fat than they were 
of size of the eye muscle, a more desirable charac- 
teristic. 
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Shrinkage of the steers in transit between Miles 
City, Montana and South St, Paul, Minnesota ranged 
from a high of 6% to a low of 2% during the ten 
years. The mean shrink for the ten years was 3.8%. 

In general there were positive relationships be- 
tween ability to make rapid growth and a desirable 
carcass. Present selection procedures involving 
selection for improved rate and efficiency of gain 
should result in some carcass improvement, 
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AGRICULTURE, FORESTRY AND 
WILDLIFE 
WESTERN RED ROT OF PONDEROSA PINE. 
{Publication No. 6368) 


Stuart Robinson Andrews, Ph.D. 
University of Minnesota, 1953 


Western red rot, caused by Polyporus anceps Pk. 
is the most important heart rot in living ponderosa 
pine (Pinus ponderosa Laws.) in Arizona, New 
Mexico, and the Black Hills of South Dakota, but it 
is of negligible importance on this pine and on 








other conifers elsewhere in the United States and 
Canada. P, anceps infects recently dead branches 
which are still covered with bark; mycelium devel- 
ops extensively between the bark and the wood, and 
also invades the wood of the branch, from which it 
penetrates into the trunk of the tree. Usually it 
penetrates into the trunk through the pith cavities 
of the knots of the infected branches, but it is able, 
at least occasionally, to penetrate through the resin- 
impregnated wood in the branch bases and knots. 
The fungus fruits prolifically on branches and old 
logs on the ground, and the spores from these fruit 
bodies supposedly are the principal source of 
inoculum. 

In virgin stands, losses from decay caused by 
P, anceps amount to 15-20 percent of the volume; 
in cut-over stands the loss amounts to 5-10 percent, 
and probably will remain at 5 percent in second- 
growth sawtimber in which no intermediate cuttings 
have been made, The incidence of infection is highly 
correlated with tree size, stand densities (number 
of trees per acre) and number of dead branches on 
the lower trunk, in stands between 41 and 100 years 
of age. The volume of heart rot in such young 
stands is negligible, but the decay increases in 
length at about 1.5 feet per decade, and at this rate 
the infected trees at an age of 150 years will contain 
columes of heart rot averaging 15 feet in length. 

Pruning infected dead branches on young trees 
arrests or kills the fungus in a significant number 
of cases. Existing stand improvement regulations 
offer an opportunity to reduce the ultimate volume 


of decay in 16-foot butt longs; no additional, strictly 
pathological, measures are required. 

Examination of a large number of fruit bodies, 
indicate that P, ellisianus (Murr.) Sacc. and Trott. 
is identical with P, anceps. The name P, anceps 
has priority, and is the preferred name. Cultures 
of 34 isolates of the fungus, from different hosts and 
regions were compared on several culture media in 
the laboratory. A number of races or varieties were 
distinguishible, but there was no evidence that the 
form causing heart rot of ponderosa pine is distinct 
from the form or forms causing sap rot of dead 
material of other coniferous species in the Southwest 
or in other regions. 
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THE MANAGEMENT OF COUNTY FOREST 
LANDS IN MINNESOTA 


(Publication No. 6423) 


Arthur E, Schneider, Ph.D. 
University of Washington, 1953 


Through Minnesota’s tax forfeiture law and sub- 
sequent legislation the 87 counties of the state had, 
by 1950, become responsible for the administration 
and management or sale of some 6,600,000 acres of 
land, Eighty per cent of this area is located within 
the 14 northeastern counties which comprise Minne- 
sota’s major forest region, and is suitable primarily 
for forestry purposes. Approximately 4,300,000 
acres of this area are tax reverted lands under 
county administration. County forest land manage- 
ment responsibilities, based on area administered, 
exceed those of any other single agency or organi- 
zation within the state. The importance of the kind 
and quality of county forest land management actions 
is thus emphasized from a state-wide point of view. 

The thesis presents foundation material on the 
origin of Minnesota’s public lands, including the 
character, area and disposition of land grants from 
the federal government, in a manner intended to 
show clearly the setting and primary basis for state 
and county land actions subsequently taken and the 
interacting and interdependent problems which de- 
veloped. Current data on forest land ownership in 
Minnesota’s fourteen cutover counties are presented, 
summarized and analyzed. Minnesota’s trust fund 
accumulations are tabulated and commented upon. 

Legislation affecting Minnesota’s granted lands 
is reviewed, and specific legislation involving areas 
which have come under county administration is set 
forth and commented upon in detail. State and county 
efforts to keep land on the tax rolls are traced and 
the result of those efforts discussed. 

The extent of tax forfeiture in Minnesota’s 
northeastern counties as it developed and as it 
exists today is presented. The relative stability of 
this class of publicly owned lands is discussed, 
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and responsibilities for its administration set forth 
and analyzed, The emerging pattern of county for- 
est land management in northeastern Minnesota is 
assessed, Presented and analyzed in detail are the 
courses of action available to counties in the admin- 
istration of their tax reverted lands and the current 
status of county action under each such course, 

The influence of the Office of Iron Range Re- 
sources and Rehabilitation — a state agency created 
to deal with overall economic problems of the area 
concerned — on the management of county forest 
lands is presented and appraised. 

Certain financial data bearing on the adminis- 
tration of county forest lands are presented and 
evaluated, and the effect of this financial picture on 
the disposition or management of such lands dis- 
cussed, 

Current data on the tax forfeited land problems 
of other states which have substantial areas of for- 
est are set forth and particular attention given 
apparently parallel situations and solutions having 
possibility of application in Minnesota, 

Conclusions are drawn relative to Minnesota’s 
county forest lands. Major areas of dissatisfaction 
with county forest land management as it has devel- 
oped and exists today in Minnesota are set forth 
and discussed. Finally, measures are recommended 
which it is believed would contribute toward improve- 
ing the administration of tax reverted, county con- 
trolled forest lands in Minnesota, 

The thesis comprises 193 pages, including 18 
tables and 6 figures. 
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SOME FACTORS AFFECTING GRASS-LEGUME 
COMPETITION IN SWARDS 


(Publication No. 5985) 


John Keith Leasure, Ph.D. 
University of Illinois, 1953 


Keeping a balanced mixture of grasses and le- 
gumes is one of the most prevalent problems in 
many areas. The problem has become more acute 
with the increased use of vigorous and high yielding 
grasses such as orchardgrass (Dactylis glomerata 
L.) and tall fescue (Festuca arundinacea Schreb.). 
A plan whereby any specific high yielding grass- 
legume mixture could be established and maintained 
would be extremely valuable, Since satisfactory 
mixtures should provide good forage yields over a 
long period of time, seasonal and year to year data 
were taken covering the following phases of the 
problem: 


1, Yield measurements 

2. Botanical composition of the sward 

3. Individual plant changes 

In the first phase of the problem, 14 different 
mixtures were tested. These mixtures were seeded 
according to current experiment station recommen- 
dations, yearly maintenance fertilizer applications 
were made as indicated by soil tests, and the plots 
were Clipped frequently to simulate rotational graz- 
ing management, Data pertaining to yield and sward 
composition were taken, After three years, the two 
most promising mixtures were orchardgrass with 
ladino clover (Trifolium repens var. latum) and tall 
fescue with ladino clover, 

These two mixtures were then seeded in repli- 
cated plots at three different seeding rates and were 
managed in the same manner as the first series, 
The following data were taken: 

. Yields of dry matter 
Point-quadrat counts 
Plant numbers per square foot 
. Plant size (basal diameter) 
Plant growth per week by species during the 
early growing season 

From these data attempts were made to deter- 
mine the relative competitive effects of the two 
grasses, their survival under competition, and their 
growth response as related to mean temperature. 

It was found that seeding rate was an important 
factor in determining sward composition immediately 
after seeding, but its importance was overshadowed 
by other factors after the second year. Generally, 
plant numbers per square foot decreased from year 
to year, the percent of plant survival increased, and 
the sods became more uniform each year. 

Under the conditions of this experiment, the 
following trends were observed: 

1. Orchardgrass and ladino clover were more 
compatible than tall fescue and ladino clover. 

2. High seeding rates increased the early com- 
petition between the grasses and legumes at the 
expense of the legumes, 

3. The intensity of grass-legume competition 
in early spring depended largely on the relation of 
the mean temperature to the temperature require- 
ments of the species involved, although it is possible 
that growth habits also had some influence. 

4, Orchardgrass had a higher temperature re- 
quirement for active growth than tall fescue. 

5. Mixtures of a specific grass and legume 
tended to stabilize and the sods became rather uni- 
form, regardless of the initial seeding rate. 
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THE INDUCTION OF PLANT EMBRYO 
ABORTION WITH NAPTHALENEACETIC 
ACID AS A MECHANISM OF HORMONE 


THINNING OF FRUIT 
(Publication No. 6096) 
Frederick G. Teubner, Jr., Ph.D. 
University of Missouri, 1953 


An investigation was made of the various devei- 


opmental factors related to hormone thinning of fruit. 


Particular emphasis was given to the relationship of 
hormone induced embryo abortion and to the effect 
of growth regulating substances on fruit and seed 
development, 

It was found that in the pepper and in later stages 
of apple embryo development abortion or inhibition 
of embryo development could be induced with plant 
growth regulators without an accompanying abscis- 
sion of the fruit. Synthetic growth regulators ap- 
plied during early fruit development in the apple had 
several effects which were identified by observations 
on defruited pedicels and by comparison of the popu- 
lation distributions of fruit samples taken at inter- 
vals after spraying. Least important of these effects 
was the delay in abscission of the 2nd wave of fruit 
drop which was otherwise unaffected by the treat- 
ment, This abscission delay was apparent in the 
case of defruited pedicels and also from the rate of 
drop of intact fruits. 

One of the first effects of the thinning spray was 
the retardation of fruit development. This was evi- 
dent in the separation of the population distributions 
into two peaks. The retarded fruits eventually ab- 
scissed as 3rd and 4th drops with the major portion 
of the thinning effect coming from the increase in 
the 3rd drop. 

Embryo abortion was induced in all seeds of the 
retarded potential 3rd and 4th drops. This inhibition 
of embryo development occurred at several distinct 
stages of embryo development. The early 3rd drops 
contained embryos which were inhibited at the 8 
celled stage, while the late 3rd drop embryos had 
16 cells. Fruits which fell with the 4th drop con- 
tained primarily 30 celled embryos but in some 
cases 60 celled embryos were found. Frequently 
embryo abortion at this more advanced stage was 
not accompanied by fruit abscission with the result 
that as much as fifty per cent of the sprayed fruits 
developed to maturity with aborted seeds. The fact 
that in many cases embryo abortion occurred with- 
out fruit abscission led to a consideration of these 
as two independent effects. 

A brief study of ethylene production by apple 
fruits revealed that there was a small but detectable 
production of this compound by normal fruits. Po- 
tential drops which were retarded in development 
had a considerably higher ethylene production. 
There did not seem to be, however, a relationship 
between hormone treatment and increased ethylene 
production in the case of the second drops. 

Investigation of the chemical nature of the natural 
hormone produced by developing endosperm tissue 
was carried out using paper chromatographic 


techniques. An indole compound with an Rf value of 
0.82 was present in ether extracts of this tissue. 
Comparison of this migration rate with that obtained 
by other workers for an unidentified hormone of 
apple endosperm gave close agreement, The ethyl 
ester of indoleacetic acid gave a similar Rf value 

of 0.83 and gave the same color reaction with the 
Salkowski indole test. 

The indoleacetic acid oxidase system of apple 
embryos was studied, It was found that the activity 
of this enzyme system was greatest in rapidly devel- 
oping embryos. Comparison of the rate of oxidation 
of several substrates was studied manometrically 
and it was established that the greatest oxidation 
occurred with the natural substrate, indoleacetic 
acid, Indolepropionic and indolebutyric acids were 
also oxidized, but at a much slower rate. The syn- 
thetic growth regulator used for fruit thinning, 
naphthaleneacetic acid, was not attacked. Preliminary 
studies using a colorimetric technique indicated that 
the ethyl ester of indoleacetic acid was oxidized by 
the enzyme at approximately the same rate as 
indoleacetic acid. 
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THE RELATIVE ACTIVITIES OF CATIONS 
IN PUTNAM CLAY 


(Publication No. 6102) 


Clarence Merrill Woodruff, Ph.D. 
University of Missouri, 1953 


A study of the literature of soil science suggested 
that the cationic nutrition of plants by the soil was 
associated more closely with the activities of the 
cations in the clay than it was with the total amounts 
of the cations in the clay. A consideration of the 
relative amounts of the different nutrient cations 
that would be associated with the freely-ionizing 
chloride ion that leached from a soil following an 
application of muriate of potash fertilizer suggested 
that a determination of the relative amounts of the 
nutrient cations in the filtrate from a clay suspen- 
sion containing a trace of chloride ions would reflect 
the relative activities of the cations in the clay. 

Electrodialyzed Putnam clays were saturated 
with potassium, ammonium, magnesium, and calcium. 
Chlorides of the respective cations were added to each 
homionic clay to the extent of five per cent of the 
exchangeable ions, and amounting to a concentration 
of 0.35 milliequivalents per liter of electrolyte. The 
respective suspensions containing the chlorides were 
mixed in various combinations with each other and 
with hydrogen clay, also containing chlorides, to 
give various ratios of nutrient cations in the presence 
of different amounts of hydrogen clay. The filtrates 
from these different combinations were analyzed for 
the different nutrient cations. 
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The results of the study revealed that in Putnam 
clay the relative activity of an exchangeable cation 
was determined by (1) the relative amounts of the 
cations in the clay, (2) the valency of the cation, and 
(3) the nature of the complementary ion. 

The relative activities of monovalent potassium 
and ammonium cations were very nearly equal to 
each other, and both cations were from four to six 
times as active as divalent calcium or magnesium. 
The activities of potassium and ammonium were 
directly proportional to their concentrations at the 
levels of concentrations found normally in soils, and 
their activities at these levels were not affected 
appreciably by the nature of the complementary ions. 

The relative activities of divalent calcium and 
magnesium cations were about equal to each other. 
The activity of calcium at levels of concentrations 
in the clay comparable with those found in soils, was 
influenced markedly by the nature of the complemen- 
tary ions. Five per cent of monovalent potassium 
in the clay depressed the activity of the calcium so 
much that suitable levels of active calcium were 
present only when the exchange complex of the clay 
was saturated with bases. Very small amounts of 
monovalent nutrient cations in the clay permitted 
wide variations in the relative amounts of calcium 
and hydrogen without a serious depression of the 
activity of the calcium. 

The hydrogen ion affected the activities of the 
nutrient cations in a complex manner. Small amounts 
of hydrogen were very active and tended to reduce 
the activities of nutrient cations. Large amounts of 
hydrogen were bound firmly to the clay and accentu- 
ated the activities of nutrient cations. 

The relative activities of the nutrient cations 
of the clay were found to follow the Donnan relation- 
ship, in which the differences in the valencies of the 
ions governed their relative activities. 

The evaluation of the relative activities of cations 
in Putnam clay, by means of dilute salt equilibria, 
gave results that were in general agreement with 
those obtained by the clay-membrane electrode 
technique of Marshall.’ 


1, C, E. Marshall, “The Uses and Limitations of 
Membrane Electrodes, Journal of Physical Chem- 
istry, 48:67-75, 1944, 
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PERFORMANCE OF BIRDSFOOT TREFOIL 
ALONE AND IN COMPETITION WITH OTHER 
SPECIES IN PASTURES 


(Publication No. 6169) 


Keshao Shrawan Yawalkar, Ph.D. 
University of Minnesota, 1953 


In the past few years birdsfoot trefoil has attract- 
ed considerable attention in widely separated sec- 
tions of the United States. Recently different work- 
ers have reported this legume as a most promising 
permanent pasture legume. 

Since very little information is available about 
the behavior of birdsfoot trefoil in pasture compe- 
tition, this investigation was designed to study the 
effect of growing birdsfoot trefoil alone and in 
combination with various legumes and grasses on 
total pasturage production per acre, and on botanical 
and chemical composition of pastures. 

Two separate experiments were conducted on two 
adjacent fields W-1 and W-II located at University 
Farm, 

Experiment W-I was seeded in 1950 and data 
were collected during 1951 and 1952. The different 
pasture mixtures with seeding rates in pounds per 
acre were as follows: 

(1) Empire birdsfoot trefoil 3, alfalfa 5, alsike 1, 
Lincoln brome 8, 

(2) Empire birdsfoot trefoil 3, red clover 5. 

(3) Empire birdsfoot trefoil 3, red clover 5. 

(4) Italian birdsfoot trefoil 3, red clover 5. 

(5) Evergreen sweet clover 8, Lincoln brome 8, 

(6) Commercial sweet clover 8, Lincolnbrome 8. 

(7) Alfalfa 8, Ree wheatgrass 8, 

(8) Alfalfa 8, meadow fescue 8. 

(9) Alfalfa 8, Alta fescue 8. 

All legumes were inoculated except birdsfoot 
trefoil in pasture mixture three. 

Experiment W-II was seeded in 1949 and data 
were collected for three years (1950-1952 inclusive). 
The different pasture mixtures with seeding rates in 
pounds per acre were as follows: 

(1) Birdsfoot trefoil 5, Canada brome 8. 

(2) Birdsfoot trefoil 5, Lincoln brome 8. 

(3) Birdsfoot trefoil 5, alfalfa 3, Canada brome 8, 

(4) Birdsfoot trefoil 5. 

In this experiment all legumes were inoculated. 

In addition, the study included the effect of 400 
pounds of 0-20-10 fertilizer applied to a half portion 
of each pasture mixture on yield, botanical and 
chemical composition of forage. 

Mower strip plus grazing method was used to 
harvest all plots. Two methods were used in meas- 
uring changes in botanical composition (1) visual es- 
timates and (2) hand separation. At each cutting 
herbage was analyzed for total nitrogen by the 
Kjeldahl method and the crude protein value was 
obtained by multiplying total nitrogen by the factor 
6.25. 

A summary of the results of the experiments 
follows: 
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In experiment I the botanical composition data 
as determined by hand separation or eye estimation 
showed that the seeding of aggressive legumes and 
grasses along with birdsfoot trefoil reduced the 
per cent contribution of the birdsfoot trefoil. 

In a red clover birdsfoot trefoil mixture the red 
clover suppressed the birdsfoot trefoil during the 
first production year and then disappeared due to 
its biennial nature leaving mostly weeds, volunteer 
grasses and legumes. 

Ree wheatgrass contributed less during the 
second production year than the first. 

Alta fescue was more severely winter injured 
than meadow fescue, 

In experiment 2 the per cent contribution of the 
birdsfoot trefoil when grown with aggressive com- 
ponents such as alfalfa and bromegrass was much 
less than when grown with bromegrass or grown 
alone. 

In both experiments birdsfoot trefoil was winter 
injured during the 1951-1952 winter. 

The fertilizer application increased significantly 
(one per cent level of significance) the productivity 
of all pasture mixtures in experiment 1 in 1951 and 
1952 but in experiment 2 yields were increased 
consistently but did not reach the level of significant 
difference, 

In both experiments the fertilizer application 
increased the crude protein contents of all pasture 
mixtures in 1951 and 1952. 

The estimates made by visual observation in 
case of alfalfa, birdsfoot trefoil and bromegrass 
were very close to the actual percentages as cal- 
culated by hand separation, 
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BIOSYNTHESIS IN PLANTS AS INFLUENCED 
BY THE INORGANIC NUTRIENT BALANCE 
IN THE SOIL 


(Publication No. 6083) 


Lester Winfield Reed, Ph.D. 
University of Missouri, 1953 


The nutrition of plants and animals in the final 
analysis depends on the soil. This study attempted 
to interpret more specifically some of the chemi- 
cal and biochemical aspects of the soil-plant com- 
plex for a few plant species grown under carefully 
controlled conditions, 

The plants studied were grown on electro- 
dialyzed clay nutrient medium, natural soils, and 
nutrient solution. Plants used in the study were 
Bromus inermis (Southern type), Avena sativa 
(Variety, Mo. 0-200), Lespedeza striata, Trifolium 


sp. (Ladino clover), Medicago sativa (Alfalfa), 
Chlorella pyrenoidosa (algae), and Zea mays (corn). 

This study demonstrated that when the soil- 
borne elements, calcium, potassium, nitrogen, phos- 
phorus, and sulfur were varied in the nutrient 
medium that reducing sugars, non-reducing sugars, 
and starch varied between wide limits in the plants 
studied, 

Amino acids in the whole plant tissue were 
assayed microbiologically. The twelve amino acids 
assayed were valine, leucine, isoleucine, threonine, 
lysine, arginine, aspartic acid, methionine, histidine, 
proline, phenylalanine, and tryptophane, It was 
found that aspartic acid varied between very wide 
limits (5-40 milligrams per gram according to 
treatment). It was suggested that excess nitrogen 
uptake by the plant could be stored in the plant as 
uncombined aspartic acid. An inverse relationship 
was found between lysine and arginine, two of the 
basic amino acids. When basic elements (calcium 
and potassium) were high in the soil, the plant con- 
tained twice as much lysine as arginine, but when 
baes were low the plant contained twice as much 
arginine as lysine. Methionine, tryptophane, iso- 
leucine, and histidine were shown to be present, in 
the plants assayed, in more or less constant rela- 
tive amounts. Corn grain was shown to be ex- 
tremely low in methionine, which suggested that 
methionine should be more suspect as a deficient 
amino acid for corn fed animals than lysine as 
commonly supposed. Solution culture of Chlorella 
with copper as the variable element showed that 
increased copper stimulated an increase in the 
percentage of total nitrogen in the cells which 
could be accounted for as arginine and to a lesser 
extent as aspartic acid and proline. 

It was shown that the uptake of cations by the 
plant, from the clay nutrient medium, was governed 
in no small way by the concomitant uptake of anions. 
The data revealed that the quantity of the cationic 
elements present in the nutrient medium were not as 
important, in regard to cation uptake, as the distri- 
bution of and concentration of the anionic elements, 
nitrogen, phosphorus, and sulfur. It was demon- 
strated that the ratios of potassium to calcium varied 
from five tenths to ten when potassium and calcium 
were held constant, but nitrogen and phosphorus were 
variable, It was shown that salt uptakes by the 
plants studied was drastically restricted unless the 
plants were actively respiring and protein was being 
synthesized. 

It was concluded that the environmental factor of 
plant growth studied; namely, soil fertility or inor- 
ganic nutrition, could cause decided shifts in the 
organic composition of plants. In the final analysis 
all phases of plant metabolism are dependent either 
directly or indirectly on the inorganic nutrition of 
the plant. 
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AN EXPERIMENTAL STUDY OF THE 
CHEMICAL FACTORS IN CATION 
EXCHANGE BETWEEN ROOT SURFACES 
AND NUTRIENT MEDIA 


(Publication No. 6099) 


William Joseph Upchurch, Ph.D. 
University of Missouri, 1953 


Clay membranes were prepared from Wyoming 
and Arizona Bentonites, and Putnam (heidellite) 
clays. The Wyoming and Arizona bentonite mem- 
branes were characterized and found to possess 
varying selectivity properties (sensitive to mono- 
valent cations only). The properties of the mem- 
branes were a function of the type of clay mineral, 
temperature of preheating, and degree of purifi- 
cation (electrodialysis) of the clay material. 

The exchange properties of Amberlite, IR-120, 
were studied and found to be very different from 
those of the clay minerals. Below eighty-five 
percent base saturation the metallic ions were 
bonded with energies greater than the hydrogen 
ions. The absorbed potassium was approximately 
ten times more active than the exchangeable cal- 
cium. The bonding energy of potassium in the 
K-H-Amberlite systems was 2100 calories/mol 
greater than in K-Ca Amberlite systems. The 
presence of calcium ions greatly enhanced the ac- 
tivity of potassium while the presence of a small 
quantity of potassium in a K-Ca system reduced the 
calcium activity. 

The rate of diffusion of KC] from several types 
of calomel electrodes were studied. Approximately 
five times more KCl diffused from an agar tip type 
of calomel electrode as did from the standard 
Beckman, asbestos fiber type. The study of “perch- 
ed” potentials, which are observed in potentio- 
metric measurements of coarse granular exchange 
resins demonstrated that time must be allowed for 
an ample quantity of KCl to diffuse from the salt 
bridge to make contact with a representative cross 
section of the system. 

The absorption of potassium and calcium by 
young soybean plants from carefully controlled 
chemical systems was studied. The growth media 
used were solution cultures of chlorides and bicar- 
bonates, and suspension cultures of beidellite (Put- 
nam subsoil clay) and Wyoming bentonite clays, and 


Amberlite, IR-120,. The metallic ion components of 
the growth media were potassium only, calcium and 
magnesium (“calcium” systems Ca/Mg = 9/1), and 
the “mixed” systems which contained the three ele- 
ments, potassium, calcium, and magnesium. 

The influence of the metallic ion activities and 
the bonding energy relationships of the exchangeable 
cations of the growth media on the availability of 
the metallic ions to the plant was studied. The free 
energy change of the H-root growth medium was 
defined as the energy change which occurred when 
the plant root exchanged hydrogen ions for the metal- 
lic ions of a given suspension or solution culture. 

The uptake of potassium by the soybean plants 
from the systems containing only potassium, paral- 
leled more closely the free energy changes of the 
H-root — growth medium exchange reaction than 
either the total ionic concentration of potassium 
or potassium ion activity. The plants absorbed 
more potassium from the solution culture than from 
the K-suspensions. 

The uptake of calcium from the “calcium” and 
“mixed” systems followed the electrochemical 
properties of the exchangeable ions more closely 
than the total ionic concentrations of the metallic 
ions. The calcium ion activity and the free energy 
change of the root-growth medium reaction were 
influential factors in determining the uptake of 
calcium and potassium. 

The suite of exchangeable cations which were 
exchanged from the roots with dilute BaClez solutions 
were also related in some instance to the metallic 
ion activities and free energy change values of the 
growth media. 

The Ca/K ratio of the root washing which 
removed only a fraction of the root’s exchange- 
able cations correlated more closely with the 
Ca/K ratio of the plant material (tops) than did 
the Ca/K ratio of the total quantities of the two 
ions which were exchanged from the roots, 
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ANATOMY 


STUDIES ON RETICULOENDOTHELIAL 
FUNCTION WITH COLLOIDAL GOLD 


(Publication No. 6376) 


Samuel Owen Cornwell, Ph.D. 
University of Minnesota, 1953 


In the present study quantitative evaluation of 
reticuloendothelial phagocytic function in vivo was 
attempted in untreated and treated mice, rats and 
rabbits by measurement of the rate of clearance 
from the circulation and the ultimate organ distri- 
bution of intravascularly injected colloidal gold. 
50-150 microcuries of colloidal radiogold (Au’”’) 
were added to each test dose of colloidal gold as a 
tracer and radiometric methods were used to 





measure the gold content of blood and tissue samples. 


Literature on the morphology and physiology of 
the reticuloendothelial system, on phagocytosis in 
vivo and in vitro, on techniques for measuring re- 
ticuloendothelial functions, and on extrinsic and 
intrinsic (especially hormonal) factors affecting 
reticuloendothelial function is reviewed in extenso 
and discussed in relation to the present study. 

The following conclusions were reached from 
the present study: 

1, Measurement of the organ distribution (both 
gross and cellular) and rate of clearance from the 
circulation of intravascularly injected colloidal 
gold, as traced by colloidal radiogold, furnishes an 
in vivo test for total phagocytic function of the retic- 
uloendothelial system. Alterations in blood circu- 
lation (especially to the liver), as weil as changes 
in affinity of individual phagocytes for particles, 
could undoubtedly influence clearance rate greatly. 
However, evidence in the literature indicates that 
this circulatory factor does not operate in at least 
one experimental series of the present study with 
depressed phagocytic function. 

2. After intravascular injection radioautographs 
showed that colloidal gold particles are taken up 
exclusively by macrophagic cells belonging to the 
Classical reticuloendothelial system; most prom- 
inently by Kupffer cells lining hepatic sinusoids and 
endothelial cells of the splenic red pulp. 

3. The liver took up the bulk (over 70 per cent) 
of intravascularly injected colloidal gold in normal 
animals; the spleen, bone marrow and lung followed, 
each containing less than 5 per cent of the injected 
gold, Other organs and tissues play little part in 
clearing colloidal gold from the circulation. The 
adrenal gland, however, had the highest content of 
colloidal gold per unit of organ weight; the liver, 
thymus, bone marrow and spleen follow in order. 

4, The clearance of colloidal gold from the 
blood was extremely rapid and, roughly, at an ex- 
ponential rate in normal animals of all 3 species 
studied. The biological half-time of blood clear- 
ance was from 60 to 80 seconds in each species. 

9. In rabbits, 6 hours after a massive injection 
of thorotrast, an increased proportion of injected 





colloidal gold was taken up by the spleen and other 
lymphoid organs, as compared to untreated control 
animals, Pretreatment with all other agents used 
(trypan blue, nonradioactive colloidal gold, meningo- 
coccal endotoxin, streptococci, and cortisone) failed 
to alter organ distribution of gold particles. 

6. Pretreatment of rabbits with meningococcal 
endotoxin and, to a lesser extent, thorotrast, corti- 
sone or streptococci decreased to a highly signifi- 
cant degree the rate of blood clearance of intra- 
venously~-injected colloidal gold after either large 
or small test doses of gold. Depression of blood 
clearance rate was significantly greater in all 
groups after test injection of a large dose of col- 
loidal gold (15 mgm. / kg.) than after a small dose 
(2 mgm./kg.). 

7. In rabbits, intravenous injection of a sufficient 
quantity of colloidal gold was shown to “blockade” 
temporarily the animal’s reticuloendothelial system: 
the rate of clearance of gold particles from the 
blood was only one-twentieth as rapid in rabbits 
given 20 mgm./kg. as in those given 15 mgm. /kg. 
or less (test doses of or less than 15 mgm. /kg. 
being cleared at roughly the same rate). 
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ALDEHYDE REACTIONS IN TISSUES 
IN RELATION TO THE FEULGEN TECHNIC 


(Publication No. 6215) 


John Francis Lhotka, Ph.D. 
Northwestern University, 1953 


The nature of the Schiff-positive radical respon- 
sible for the Feulgen reaction was studied by sever- 
al standard tests for aldehyde. Oxidative, amine, 
alkali, polysulfide, cyanohydrin, and catalytic re- 
actions for aldehydes were used. Positive attempts 
to localize the radical were made with oxidative 
and primary amine reagents. The oxidative com- 
pounds studied included various silver salts in an 
effort to form the classical aldehyde “silver mirror” 
precipitation and the cupric and bismuth solutions 
used in sugar determinations. The primary amine 
reagents, which theoretically gave the best promise 
of successfully localizing the aldehyde radical histo- 
chemically, included hydroxylamine in an effort to 
form aldoximes, semicarbazide and thiosemicar- 
bazide to form carbazone derivatives, and the hy- 
drazine compounds (hydrazine, phenylhydrazine, 
2,4-dinitrophenlhydrazine, p-nitrophenylhydrazine) 
to form hydrazones. The catalytic and alkali rear- 
rangement reactions utilized included the Meerwein- 
Verley-Ponndorf alkoxide reaction, with its modifi- 
cation the Tischenko reaction, and the alkali Can- 
nizzaro reaction, 
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In the oxidative and amine experiments, both 
slide and block Feulgen technics were used while 
in the catalytic and alkali experiments only the 
block technic was used because the severe macer- 
ation of sections caused by the strong chemicals 
required to initiate the rearrangement mechanism. 
The cyanohydrin and polysulfide experiments were 
performed on both sections and blocks. 

An aldehyde reaction, similar histologically to 
the Feulgen, could not be produced by the oxidative 
and amine technics. However, by means of the 
alkali, cyanohydrin, polysulfide, and catalytic 
methods, it was possible to block the Feulgen-posi- 
tive tissue radicals ordinarily released by acid 
hydrolysis. A second hydrolysis of the tissues 
(after the blocking reactions) restored most of 
their original Feulgen-positive characteristics. 


The experimental evidence would appear to indicate 
that although the essential radical of the Feulgen 
reaction is fundamentally a carbonyl (since it will 
react to the specific aldehyde rearrangements), it 
is not a simple exposed carbonyl tissue radical be- 
cause it does not give sharp oxidative or amine 
reactions, There is some suggestion that the Feul- 
gen reaction is more complicated than previously 
suspected and may well include such factors as 
resonance and electronic bondings in which steric 
configurations which fit leucofuchsin, but not other 
aldehyde reagents, are involved. 
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ANTHROPOLOGY 


THE SOBAIPURI INDIANS OF THE UPPER 
SAN PEDRO VALLEY, SOUTHEASTERN 
ARIZONA 


(Publication No. 6563) 


Charles Corradino DiPeso, Ph.D. 
University of Arizona, 1953 


This particular study is focused on a tribe of 
Indians known as the Sobaipuri who became extinct 
during the early part of the twentieth century. Al- 
though the last remnants of the tribe were to be 
found on the Papago Indian Reservation, they occu- 
pied the valley of the San Pedro River until the year 
1763 when they were driven westward to the Papago 
country, These aboriginals figured largely in the 
Spanish conquest of Pimeria Alta. 

The techniques of archaeology were employed 
in studying the material remains of two Sobaipuri 
villages known formerly as Quiburi and Santa Cruz 
de Gaybanipitea and located in the upper reaches 
of the San Pedro in southeastern Arizona in the 
immediate vicinity of the present day town of Fair- 
bank. An attempt was made to correlate the physi- 
cal remains found at these villages with data de- 
rived from other archaeological studies of prehis- 
toric cultures in the area, Thus ceramics, archi- 
tecture, foodstuffs, burial customs, and other items 
of material culture were organized in sequence in 
hopes of covering a time period about which little 
is known in the area, i.e., between 1450 and 1692 
A. D, 

Archaeological techniques were also employed 
to verify the historic geographical locations of 
these sites as described by the early Spanish chron- 
iclers, and to relocate the position of the old vil- 
lages on present day maps. 

Through stratigraphic studies it was possible to 
determine when the Spanish made their initial 
contact with the aboriginals of the valley. Room 


floor associations of Spanish metals and native 
goods verified the historical accounts described by 
the Spanish contemporaries. 

With the aid of archaeology, many phases of 
Sobaipuri life were enlarged upon for such items as 
ceramic types, architectural plans, village plans, 
and everyday tools — phases which were slighted by 
the early Spanish in their accounts. 

The second phase of study dealt with attempts to 
correlate the Spanish history and the ethnohistory of 
the area in an effort to present a concise and gra- 
phic view of Spanish continuum as it occurred, By 
this method items such as native costumes of the 
period, marriage customs, physical appearances, 
tribal domains, and many other such features which 
the archaeologist is unable to recreate from the 
material left to his avail were sought in old manu- 
scripts. The impact of European culture upon the 
native Sobaipuri culture was also studied, not only 
from an ethnohistorical standpoint, but also from an 
archaeological standpoint. The results of initial 
Spanish contact were scrutinized in the material re- 
mains of the old village in order to ascertain subtle 
changes in material culture which may benefit future 
work in this field of study. 

The conclusion deals with the need to correlate 
the Sobaipuri, as represented historically, with their 
prehistoric ancestors. Thus their origins are studied 
as well as thecauses for their ultimate extinction. 

This particular study of the Sobaipuri might well 
be termed a project in the field of archaeohistory 
whereby a primitive group is studied using the dis- 
ciplines of history, ethnology, and archaeology. 


1, Thesis can also be obtained in printed form 
from the Amerind Foundation in Dragoon, Arizona. 
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ASTRONOMY 


A STUDY OF THE GALACTIC CLUSTER 
NGC 2287 


(Publication No. 6437) 


Arthur Nelson Cox, Ph.D. 
Indiana University, 1953 


This study of the galactic cluster NGC 2287 (M41) 
is a discussion of photometric results on 106 stars 
in the cluster, spectroscopic data for 22 stars, and 
proper motion data for 12 stars. The photometric 
data are blue and yellow magnitudes obtained photo- 
electrically using the 24-inch Victoria refractor at 
the Royal Observatory, Cape of Good Hope. A des- 
cription of the apparatus has already been given by 
the aythor.' A total of 193 low dispersion spectra 
(110 A/mm) were obtained by Dr. Frank K, Edmon- 
son and Mr. Claude Knuckles with the 82-inch 
reflector at the McDonald Observatory. These spec- 
tra are suitable for spectral and luminosity classifi- 
cation and radial velocity measurements, A search 
for nearby proper motion stars in the direction of 
this cluster was made by comparing relative posi- 
tions of the stars on a modern plate with positions 
given by Gould’ and the Hyderabad Astrographic 
Catalogue. This recent plate is a one-minute ex- 
posure on a 103aD emulsion with a yellow filter 
using the 36-inch Goethe Link reflector. Proper 
‘motion data for the cluster stars are also extracted 
from the General Catalogue of 33,342 Stars for the 
Epoch 1950 and the Yale Zone Catalogue. 

The color-luminosity array of the photoelectric 
data is compared to the standard main sequence 
given by Johnson and Morgan. The colors of the 
B8 and B9 main sequence stars are compared to 
the normal colors found by Johnson and Morgan, and 
the color excess of the cluster is 0.06 mag. The 
color excess obtained from the K giant stars (Yerkes 
luminosity class II) is about 0.1 mag. These two 
color excess values indicate that the total absorp- 
tion of visual light at the distance of this cluster is 
approximately 0.2 mag. The apparent distance 
modulus found by matching the main sequence to 
the standard main sequence is corrected for 0.2 
mag. absorption, and the true distance to the cluster 
is 725 parsecs. The linear diameter of the cluster 
is then 6.3 parsecs assuming the apparent angular 
diameter is 30 minutes of arc. On the assumption 
that there are 150 stars in the cluster, the star 
density is 1.1 stars per cubic parsec. 


The spectroscopic data enable determination of 
the spectral types and luminosity classes of 22 
stars, The radial velocities show that all except 
possibly two of these 22 stars are cluster mem- 
bers. The average velocity is + 34 + 2 km/sec. 
All this radial velocity can be explained by the 
solar motion component (+ 20 km/sec) and galac- 
tic rotation at a distance of 725 parsecs (+ 14 
km/sec ). 

The proper motion studies eliminated three 
nearby field stars from cluster membership. An 
average of the published proper motion for the 
cluster stars is obtained using data from both 
the General Catalogue and the Yale Zone Cata- 
logue. There is a systematic difference between 
the proper motions of the four GC stars and the 
six Yale stars. It is not possible to decide 
which cluster proper motion is the more nearly 
correct one. The average of the two determina- 
tions is: 100H,, = - 0".8 0".5; 100u5= - 0".4 +0", 
No reliable space motion can be computed with 
these data, but it appears that the cluster is 
essentially at rest with respect to its local cen- 
ter of motion in the galactic rotation. 

The fine structure of the main sequence which 
Eggen* has drawn for the Pleides is sought in 
NGC 2287. Some agreement can be found be- 
tween Eggen’s sequences and the very brightest 
stars in NGC 2287, but fine structure in the 
main sequence is not apparent for the fainter 
stars, 


1. Ap. J., 117, 83, 1953. 

2. Cordoba Photographs (Lynn, Mass.: Nichols 
Press, 1897. 

3. Ap. J., (in press). 

4. Ap. J., 111, 81, 1950. 
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BACTERIOLOGY 


THE PHYSIOLOGY OF THE GENUS BACILLUS. 
A STUDY OF THE METABOLISM 
OF CERTAIN MEMBERS OF THE GENUS 
BACCILLUS IN RELATION TO THEIR 
ABILITY TO FERMENT GLUCOSE, 
d- AND 1-ARABINOSE 


(Publication No. 5333) 


Samuel Richmond Bozeman, Ph.D. 
Virginia Polytechnic Institute, 1945 





It is routine bacteriological procedure to con- 
sider an acidic pH reading taken on a carbohydrate- 
peptone medium in which an organism is growing 
as evidence that the bacterium in question utilizes 
the carbohydrate. Some groups of bacteria decom- 
pose the nitrogenous part of the medium at the same 
time that they are fermenting the sugar and results 
in an alkaline or neutral pH reaction even though 
carbohydrate has been utilized. This phenomenon 
is particularly evident with bacteria in the genus 
Bacillus, Even when the bacteria are unable to use 
the sugar the pH is often lowered as the result of 
peptone decomposition. The use of pH changes as a 
measure of whether or not bacteria in the genus 
Bacillus are able to utilize certain sugars may 
often be in error. 

The object of the present investigation was to 
determine quantitatively the extent of glucose and 
d- and l- arabinose utilization in order to separate 
it from the other factors influencing the pH changes 
of the medium. One hundred and thirty strains of 
the genus Bacillus, representing 41 species, were 
used in these studies. It was found that the different 
organisms used the three sugars in varying degrees 
from a trace to very active fermentation. The pH 
changes were difficult to correlate with carbohydrate 
utilization except where the bacterium very actively 
dissimilated the sugar. The pH change was not 
indicative of the extent of sugar utilization. 

The rather extensive biochemical studies made 
on these many strains of the genus Bacillus contri- 
bute to a better understanding of the physiology of 
this group of organisms. 
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THE QUANTITATIVE ASPECTS OF LONG 
TERM ADAPTATION IN YEAST 


(Publication No. 5949) 


Allan McCulloch Campbell, Ph.D. 
University of Tlinois, 1953 


Winge and Roberts discovered the phenomenon 
of long term adaptation in yeast. It has been studied 
in detail by Spiegelman and his coworkers, Sac- 
charomyces chevalieri strains of a particular 





genotype (g.) produce two colonial types on galac- 
tose agar — positive and negative. A fully adapted 
galactose-grown culture contains exclusively cells 
of the positive phenotype, and this character is in- 
definitely preserved on subculturing on galactose 
medium, Transfer to galactose-free growth medium 
results in a mass population change to the negative 
phenotype. The kinetics of this change are consis- 
tent with the postulate that adapted cells contain 
cytoplasmic enzyme-forming elements which in- 
crease along with the cells in galactose medium but 
do not increase at all in the absence of galactose. 

In the present investigation, various strains of 
long term adapters have been studied and their 
reversion times have been measured. The use of 
a respiratory-deficient strain (19.1) made it pos- 
sible to exhibit a functional separation of enzyme 
and enzyme-forming system. 

Saturation curves of partially deadapted long 
term adapters for the fermentation of galactose 
exhibit peaks rather than plateaus, in contrast to 
fully adapted long term adapters and to partially 
deadapted cultures of fast adapting strains. 

The kinetics of reaquisition of enzyme-forming 
system after its partial loss have been investigated, 
The best value for the growth rate of the enzyme- 
forming system is 3.2 doublings per hour for strain 
19,1 at 30°C. This is 5-6-fold times the growth 
rate of the cells. 

When galactose is added to negative cells grow- 
ing at low dextrose concentrations in a chemostat, 
the appearance of positives follows the kinetics of 
a purely selective phenomenon, 

The results obtained in the course of the present 
investigation are consistent with the hypothesis of 
enzyme-forming particles proposed earlier by 
Spiegelman and coworkers, 
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THE ANTIGENIC COMPOSITION 
OF SCARLATINAL STREPTOCOCCUS 
CULTURE FILTRATES AS DEMONSTRATED 
BY DIFFUSION-PRECIPITIN ANALYSIS 


(Publication No. 6208) 


Robert Kimmel Jennings, Ph.D. 
Northwestern University, 1953 


The author is engaged in long-term research 
aimed at clarifying the role of the streptococcus 
in rheumatic fever. Specifically, he is engaged in 
a search for a rheumatogenic antigen arising 
through the action of scarlatinal streptococci on the 
substrate provided by the tissues of the upper res- 
piratory tract of suitable individuals. 
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The present dissertation describes the initial 
step in this search, It involves establishment of a 
referance list of antigens which may be demon- 
strated in the culture filtrate of scarlatinal strep- 
tococcal broth cultures by diffusion-precipitin 
analyses, using a particular sample of commercial 
horse immune globulin as indicator. The further 
description of individual antigens through applica- 
tion of the same methods is illustrated by a descrip- 
tion of the study of one of the antigens so defined. 

Eight distinct precipitin systems coexist in a 
mixture of the toxic filtrate and antitoxic globulin 
preparation, The commonly accepted conclusion 
that eight antigens must be involved is not accepted, 
though not disproven. A minimum of five distinct 
antigens is demonstrated as taking part in the eight 
precipitin systems and the possibility that one to 
three others may also be represented is acknowl- 
edged. Antigens not taking part in precipitin reac- 
tions with this serum may also occur but are be- 
yond the scope of this study. 

Four of the five demonstrated antigens are re- 
lated in having specificity in common with material 
found in the heart infusion used for preparing the 
culture medium. Three antibodies in the serum 
react with antigen in the heart infusion, and it is 
suggested that all three react with a single large 
multispecific molecule. This molecule may serve 
as substrate for the action of proteolytic enzymes 
introduced by the streptococcus, or artificially in 
the course of peptone manufacture, releasing the 
specific groups either as partial antigens which 
regain antigenicity in a monospecific form by re- 
combination with large molecules in the environ- 
ment, or may be large enough fractions of the par- 
ent molecule to serve as antigens per se, 

A molecule indistinguishable from serum albu- 
min but bearing an electrophoretically inert pros- 
thetic group with the immunological specificity of 
one of these antigens has been isolated by a col- 
league, It seems to be broken down by autogenous 
enzymes to release the prosthetic group. It thus 
serves as a Suitable analogy for the multispecific 
antigen postulated. Since the specific group is not 
limited to a particular species, the possibility that 
a similar material is present in human tissue is 
strengthened. 

In the course of the investigation, implications 
as to the precautions necessary in applying dif- 
fusion-precipitin technics were drawn from the 
experience gained, and form a part of the useful 
contribution to medical research, In particular, 
the limitations of the various methods of recog- 
nizing precipitin systems on the basis of agar sup- 
ported zones of precipitate were discussed, and the 
conclusion drawn that several methods should be 
applied to provide confirmation results. Never- 
theless, the superiority of the methods over the 
previous immunological methods of analysis is 
well demonstrated. 

In one particular the author found it necessary 
to take issue with a previously accepted technical 
principle. It is shown that the belief that the num- 
ber of zones found in an Oudin tube is a reliable 


criterion for the minimum number of antigens in- 
volved cannot be accepted without further evidence, 
since the results now reported strongly suggest that 
a single multispecific antigen may react with two 
antibodies under certain conditions to give rise to 
two zones of precipitate. 
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A STUDY QF HOST TISSUE FACTORS 
AND THEIR RELATIONSHIP TO 
RESISTANCE IN TUBERCULOSIS 


(Publication No. 6153) 


Robert Arthur Patnode, Ph.D. 
University of Minnesota, 1953 


Experimental work was undertaken in an attempt 
to elucidate, if possible, the mechanism underlying 
the rather high resistance of rabbits to human type 
tubercle bacilli (Hs7*Rv) and their extreme suscep- 
tibility to the bovine type (Ravenel). 

Growth studies in vitro with extracts prepared 
from various organs of rabbits infected with human 
type tubercle bacilli failed to demonstrate that infec- 
tion confers upon the tissues an increased ability to 
destroy the organisms. 

Confirmation was made of an earlier report in 
the literature which had shown that the per cent 
recovery of small inocula of human and bovine 
tubercle bacilli after 24 hours rotation (37°C.) in 
rabbit serum corresponds to the known virulence of 
these organisms for the animal in question. 

An attempt was made to determine which sub- 
stance(s) in the rabbit serum might be responsible 
for this phenomenon. The bacterio-static activity 
of the ether-soluble lipids extracted from normal 
rabbit serum was determined in vitro using the 
H;,Rv and Ravenel strains of tubercle bacilli as 
test organisms. Results indicated that the degree 
of inhibition of growth was in direct proportion to 
the amount of lipid contained in the experimental 
tubes, but the response of the human and bovine 
strains was precisely the same. 

Failure to demonstrate that the ether extractable 
lipids of normal rabbit serum are concerned in the 
phenomenon being studied prompted investigation of 
the free amino acids of the serum. When the free 
amino acids were incorporated into liquid media 
and the growth response of the test organisms was 
measured, the rates of growth of the human and 
bovine strains of tubercle bacilli were essentially 
identical, 

Further support for the conclusion that there is 
apparently no peculiarity of free amino acid content 
of rabbit serum which can explain the higher recovery 
of bovine tubercle bacilli after rotation in the serum 
was suggested in further experiments, Identification 
of the free amino acids in rabbit serum was made 
through the application of paper chromatography. 
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None of the amino acids was more stimulating to 
the growth in vitro of bovine tubercle bacilli to any 
degree sufficient to explain the results of the rotation 
studies. 

In light of the rather unproductive investigations 
with rabbit serum, it was decided to direct attention 
to the tissues themselves, and to the lung in particu- 
lar, Using standard chemical procedures, fractions 
of normal rabbit lung were prepared which, follow- 
ing removal of protein by alcohol precipitation, 
were a) water soluble, b) alcohol soluble-acetone 
insoluble (phospholipids), and c) alcohol and acetone 
soluble. Serial dilutions of these various fractions 
were added to a liquid medium and the growth re- 
sponse of the human and bovine tubercle bacilli was 
measured, Whereas the water soluble and phospho- 
lipid fractions were growth supporting for both 
strains even in relatively high concentrations, the 
acetone soluble material was markedly inhibitory, 
but more so for the human than the bovine organ- 
isms. 

Subsequent studies suggested that the active 
components of the acetone soluble extract were 
probably fatty acids since a similar effect could be 
demonstrated using fatty acids isolated through 
saponification of either the phospholipid or neutral 
fat extracted from normal rabbit lung. 

If, according to these experimental findings, free 
fatty acids are essential to the mechanism and sus- 
ceptibility in the rabbit, it seemed logical to assume 
that the presence of lipases and/or phospholipases 
would be required, Using rabbit lung phospholipid 
as a substrate, repeated experiments failed to re- 
veal the presence of phospholipase activity in either 
culture filtrates or homogeneous suspensions of the 
H37Rv and Ravenel strains. By similar techniques, 
it was found that normal rabbit lung tissue itself is 
possessed of readily detectable phospholipase 
activity. 
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STUDIES ON RUMEN BACTERIOLOGY 
(Publication No. 5999) 


James Eddy Prier, Ph.D. 
University of Dlinois, 1953 


In recent years increasing attention has been 
given to the problems of rumen dysfunction. The 
present study concerns one type of acute rumen 
disorder in sheep. Clinically the condition was 
manifested by sudden onset several hours after 
feeding, severe prostration and death. The condition 
could not be directly attributed to any feeding or en- 
vironmental factor, 

Toxic factors in the rumen ingesta of sheep and 
cattle with acute rumen disorders have been des- 
cribed by Dougherty and Cello (1949, 1952). The 
exact source of these factors was not determined. 


They were capable of reducing the blood pressure 
of experimental dogs when injected into the jugular 
vein and in some cases caused death of these animals. 

In the present study similar factors were found 
in Clinically affected animals. It was further demon- 
strated that at least two such factors were present. 
One was capable of depressing the blood pressure 
of exnerimental animals and the other caused a 
marked rise following injection. The action was 
apparently on the nerve endings or blood vessel 
walls rather than central. Both dogs and sheep 
showed a similar response from filtrates of rumen 
ingesta, though it was more pronounced in the form- 
er animal. 

Bacteriological studies of the ingesta from 
affected animals showed a marked increase in 
Gram-positive spore forming rods. Two types were 
prominant, One was a long, thin filamentous rod 
and the other a short thick type. Both types were 
grown in pure culture with anaerobic methods. Fil- 
trates (Berkefeld N and Seitz EK) were made from 
the pure broth cultures. The filtrates were injected 
into experimental dogs and sheep and blood pressure 
and respiration changes recorded, Filtrates of the 
short thick rod consistently produced a depression 
of the blood pressure and injection of the other type 
was followed by a rise in pressure, The changes in 
nearly all cases were shown to be statistically sig- 
nificant, 

Attempts were made to inhibit the activity of the 
filtrates by chemicals and specific antisera. Sodium 
thiosulfate, atropine, adrenaline and an anthista- 
minic substance had no inhibiting effect. Tubocur- 
arine only slightly prevented the action of the blood 
pressure stimulating filtrates. Antisera prepared 
in rabbits against the filtrates in general had little 
effect in preventing physiologic changes. In a few 
cases the depressant action was partially inhibited. 
Injections of sera were made before the administra- 
tion of filtrates and also incubated serum -filtrate 
mixtures were used, 

A so-called “blocking effect” was observed fol- 
lowing injection of depressant filtrates. Subsequent 
injections of depressant filtrates did not give a 
change in pressure, This phenomenon was not ob- 
served with blood-pressure stimulating filtrates. 
Subsequently injections in the latter case produced 
the same blood pressure changes, 

Serologic and biochemical tests were done in an 
attempt to classify or identify the organisms in- 
volved. Various carbohydrate media were used to 
measure acid and gas production, and specific anti- 
sera were employed in precipitation tests. None of 
the tests were useful in classifying the organisms. 
They were not identified as any previously reported 
bacteria, though undoubtedly they belong to the 
genus Clostridium. None fermented cellulose. 
Ethanol and volatile and non-volatile acid production 
gave no differentiating factor to separate the two 
basic types or to classify them as known bacteria. 

The organisms involved in this study were not 
peculiar to affected sheep. Both normal sheep and 
cattle showed the presence of these types in the 
rumen, In normal animals, however, the number 
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was relatively low, whereas in clinically affected 

sheep there was a marked increase in the two types. 
The results of this study serve to explain the 

source of the toxic factors previously described. 

The role of such factors in the rumen disorders 

is unknown, They may, however, be a contributing 

factor to the etiology of one type of acute rumen dys- 


function. The basic reason for the sudden increase in 


such factors and the inability of the host to detoxify 
them is still unknown, 
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STUDIES REGARDING THE OCCURRENCE, 
STABILITY, AND NATURE OF SUBSTANCES 
PRESENT IN SOME HUMAN SERA WHICH 
INHIBIT COMPLEMENT FIXATION 
BY CERTAIN VIRAL AND RICKETTSIAL 
ANTIGENS 


(Publication No. 6240) 


Nathalie Joan Schmidt, Ph.D. 
Northwestern University, 1953 


This dissertation is concerned with investigations 
on substances present in certain human sera which 
inhibit the fixation of complement by an antigen and 
homologous immune serum, The substances seem 
to be similar to the inhibitory “antibodies” which 
certain avian species that do not produce comple- 
ment-fixing antibodies build up in response to infec- 
tion with the psittacosis organism. 

It was first demonstrated that human sera show- 
ing prozone reactions in complement fixation tests 
with lymphogranuloma venereum and psittacosis 
antigens, in the dilutions included in the prozone, 
would inhibit the fixation of complement by lympho- 
granuloma venereum or psittacosis antigens and 
other human complement-fixing immune serum, 

In addition, it was found that some human sera 
which themselves had no complement-fixing activity 
with antigens of the psittacosis-lymphogranuloma 
venereum group would also inhibit fixation of com- 
plement by these antigens and homologous immune 
sera, 

Certain human sera have also been found to be 
inhibitory in complement-fixing antigen-antibody 
systems of mumps, Q-fever, and lymphocytic chori- 
omeningitis. However, the inhibitory activity seems 
to be specific for a given complement-fixing 


antigen-antibody system. Evidence for this is first, 
inhibitory substance which is active in lymphogranu- 
loma venereum and psittacosis systems does not 
interfere with the activity of other complement-fixing 
antibodies in the serum containing the inhibitory sub- 
stance; second, sera which are inhibitory in one 
complement-fixing antigen-antibody system rarely 
have the same inhibitory activity in another antigen- 
antibody system; and third, inhibitory activity may 
be overcome by the addition of an excess of homolo- 
gous antigen to an inhibition test system, but it is 

not overcome by the addition of an excess of heter- 
ologous antigen or antigen control prepared from 
normal tissue. 

The described inhibitory substance is not removed 
from human sera by adsorption with kaolin, collodion 
particles, plastic particles, or by filtration through 
bacteriological filters. However, it disappears as 
the serum ages at ice box temperatures, 

The possibility is discussed that this inhibitory 
substance is a type of antibody which combines spe- 
cifically with the antigen, but is unable to form com- 
plement-fixing complexes with the antigen, 
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PARASITE AND HOST FACTORS 
IN EXPERIMENTAL GROUP A 
STREPTOCOCCAL INFECTIONS 


(Publication No. 6158) 


John Harris Schwab, Ph.D. 
University of Minnesota, 1953 


Experimental lesions were produced in the skins 
of rabbits with group A streptococci. Saline extracts 
of these lesions were investigated for parasite and 
host factors which could account for the tissue 
changes observed in streptococcal infections and 
resulting sequelae, 

A toxic factor from the host tissue was isolated 
from the extract by high speed differential centrifu- 
gation. It was shown to be tissue thromboplastin by 
its biological activity and physico-chemical proper- 
ties. The properties of the thromboplastin obtained 
from either a normal skin extract or a streptococcal 
lesion are similar with the exception that the material 
in the lesion extract contains more molecules of 
lower molecular weight. This material occurs in the 
streptococcal lesion in an active form as a result of 
injury by the streptococci and is not an artifact re- 
sulting from the extraction procedure. The relation- 
ship of thromboplastin to the infectious process is 
indicated by its ability to increase the virulence of 
streptococci for mice. This virulence-increasing 
activity is neutralized by heparin. 

The activity and properties of thromboplastin 
are similar to those of necrosin, a factor described 
by Menkin as characteristic of inflammatory exu- 
dates, and it is proposed that necrosin is alipo-protein 
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molequle with thromboplastic activity. A capillary 
permeability factor is present in the lesion extract 
and is also a product of the host. The relationship 
of host-factors to bacterial infections is discussed, 

A factor from the parasite which is found in the 
streptococcal lesions was also studied, The intra- 
dermal or intravenous injection of this soluble ma- 
terial increases the susceptability of American 
Dutch rabbits to the lethal effect of toxins from 
Gram-negative organisms, The prominent features 
of this reaction are death and myocardial necrosis. 
The mechanism of this phenomenon may be similar 
to that involved in the generalized Shwartzman re- 
action, although several important differences are 
pointed out. 

Of primary significance is the fact that the re- 
action can be provoked with reduced filtrates of 
streptococcal broth cultures, The removal of pro- 
voking activity with cholesterol, anti-streptolysin 
O serum and by oxidation of the filtrate with oxygen, 
gives indirect evidence that streptolysin 0 is the 
provoking factor in the reduced filtrates. Additional 
evidence is given by the fact that a strain of group A 
streptococci which produces no streptolysin 0, pos- 
sesses no provoking activity. 

The preparing factor in the lesion extract is 
probably a protein or large peptide since it is heat 
labile, non-dialyzable and subject to trypsin diges- 
tion. It is produced by several but not all strains 
of group A streptococci. The preparative material 
is probably a cellular product since it can be ex- 
tracted in small amounts from in vitro-grown cells 
but is not found in the culture filtrate. This factor 
is not M substance, streptokinase, streptodornase, 
or streptolysin 0. Rabbits can be immunized against 
the preparing factor. The nature of this resistance 
is not apparent but it appears to be specific for the 
serological type of streptococcus involved. 

The role of the preparing factor in the enhance- 
ment of lesions is discussed and consideration is 
given to the part this reaction could play in clarify- 
ing the mechanism of streptococcal sequelae. 
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STUDIES ON THE LIPID PRODUCTION 
PHASE OF FOOD YEAST 


(Publication No. 6014) 


Marvin Phillip Steinberg, Ph.D. 
University of Dlinois, 1953 


In most previous work on microbial fat forma- 
tion, experimental variables were applied to both 
growth and fattening of the cells. The purpose of 
this research was to study the process of fat for- 
mation by Rhodotorula gracilis and Torula utilis as 
separate from that of growth. Both the fermentor 
and shake flask techniques were employed. 


The fermentor assembly included an automatic 
pH recorder-controller, Within a given series of 
experiments, the cells were grown under identical 
conditions. Then fattening was carried out by 
changing the level of one variable for each experi- 
ment, For other experiments, centrifuged cells 
were suspended in distilled water and aliquots of 
225 ml. dispensed in one liter shake flasks. Dupli- 
cate flasks were used for each condition and time 
of sampling. For fat analysis the cell paste obtained 
by centrifuging a 200 ml. sample was acid hydro- 
lyzed and extracted with petroleum ether. 

The results of each fermentor experiment were 
expressed as a plot of Fat Ratio, g. fat per 100 g. 
non-fat dry yeast, against time of fattening. Every 
curve showed an ascending straight line after an 
initial lag period, From this it was concluded that, 
during the true fattening phase, a given weight of 
non-fat yeast produces fat at a constant rate. This 
rate, which is given by the slope of the straight line 
portion of the curve, was termed the Fat Rate. It 
was concluded that the Fat Rate obtained under a 
certain set of conditions was a measure of the effect 
of those conditions on fat formation. 

In the case of Rh, gracilis, the Fat Rate increased 
linearly with the pH of the fattening medium from 
2.1 to 3.1 g. fat per 100 g. non-fat dry yeast per 
hour between pH 3.0 and 8.5, respectively. The Fat 
Rates shown by T, utilis were of a lower order of 
magnitude, The maximum value obtained was 0.68 
g¢. fat per 100 g. non-fat dry yeast per hour at pH 
7.0. However, here also a definite increase in the 
rate of fat formation was obtained by increasing the 
DH of the fattening medium. The relationship ap- 
peared to be linear over the pH range studied, Fur- 
thermore, pH had a relatively greater effect on fat 
formation by T._utilis than it did in case of Rh 
gracilis. No conclusions could be drawn with re- 
gard to the effect of pH on the formation of non- 
saponifiable lipid by these microorganisms. 

The effect of temperature on the rate of fat 
formation by Rh. gracilis at pH 7.5 was investigated. 
The maximum Fat Rate obtained was at 28°C., the 
optimum growth temperature for this yeast. When 
the temperature was lowered only 6°C., the Fat Rate 
fell to less than half that of the former value. Thus, 
control of temperature is of even greater importance 
in studies on fat formation than is control of pH. 

The effect of accessory growth factors on fat 
formation by Rh, gracilis was studied in a series of 
shake flask experiments. Washed cells yielded the 
same fat content as did those fattened in the growth 
medium. Cells passed through first one transfer 
and then two transfers in a synthetic medium com- 
pletely lacking in these factors showed a normal 
amount of fat formation. Similar results were ob- 
tained with cells grown as a double transfer ina 
medium free from added sodium, calcium, and iron. 

The concentration of glucose in the fattening 
medium could be increased to almost 20 percent 
without affecting the fat content of the cells. Fruc- 
tose, invert, ethyl alcohol, acetate, and glycerol 
were of equal or less value as carbon source for 
fattening. 
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The theoretical rate of fat formation by yeasts 
was calculated to be 10 g. fat per 100 g. non-fat 
yeast per hour. 
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A detailed study was made of the properties and 
characteristics of the enzyme hydrogenase in cell- 
free preparations of Micrococcus lactilyticus. Hy- 
drogenase was found to be completely soluble and 
was partially purified by ammonium sulfate frac- 
tionation, The uptake of hydrogen by methylene blue 
as measured in a Warburg respirometer was used 
to assay the enzyme, It had an optimum pH of 6.2 to 
6.3 and the action of a number of inhibitors was 
consistent with inhibitor studies previously re- 
ported in the literature for hydrogenase obtained 
from other organisms. The participation of co- 
factors in the reduction of methylene blue by mole- 
cular hydrogen in the presence of hydrogenase was 
not demonstrable by anaerobic dialysis, by the ac- 
tion of chelating agents, by dilution of the enzyme 
system, or by the partial purification procedure. 

The results of a series of experiments indicated 
that sulfhydryl groups play an active role in the 
activity of the hydrogenase of M. lactilyticus. Hy- 
drogenase was inactivated by exposure to oxygen 
(air) and was reactivated by the addition of reducing 








agents or preincubation in a hydrogen atmosphére. 
Further, hydrogenase was inhibited by 21 sulfhydryl 
reagents, Nine of these reagents which were known 
to react reversibly with thiol groups inhibited hy- 
drogenase reversibly as demonstrated by the addition 
of sodium thioglycollate. 

On the basis of prior literature and the results 
of this investigation, the possible chemical nature 
of hydrogenase was discussed, 

Cell-free extracts from M, lactilyticus actively 
fermented sodium pyruvate with the almost stoichio- 
metric production of acetic acid, carbon dioxide, 
and hydrogen. This pyruvate decomposing enzyme 
complex was completely soluble and had an optimum 
pH of 6.2. This system was more sensitive than 
hydrogenase to the action of all inhibitors tested, 
which was consistent with the view that hydrogenase 
is one of the enzyme components of the pyruvate 
fermenting enzyme complex, 

The decomposition of pyruvate by these extracts 
was shown to be phosphate dependent and acetyl 
phosphate accumulated as a labile reaction product. 
Further, the extracts were shown to contain the 
enzyme phosphotransacetylase., Substrate concen- 
trations of coenzyme A replaced phosphate in this 
system with the subsequent accumulation of the 
acetyl-coenzyme A complex. However, attempts 
to demonstrate a coenzyme A dependency for the 
fermentation of pyruvate in the presence of phos- 
phate were unsuccessful. Extracts treated with 
Dowex~-1 resin and Norite charcoal to remove co- 
enzyme A and adenosine triphosphate, showed re- 
duced activity, which was not affected by the addition 
of coenzyme A, adenosine triphosphate, or both, and 
supplemented with boiled yeast, magnesium sulfate, 
and cocarboxylase. 

The possible mode of pyruvate fermentation was 
discussed in the light of these results. 
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HARRY L. HOPKINS: NEW DEAL 
ADMINISTRATOR, 1933-1938 


(Publication No. 5951) 


Searle Franklin Charles, Ph.D. 
University of Dlinois, 1953 


The purpose of this thesis has been to study the 
influence of the ideas and convictions of Harry L. 
Hopkins on the relief program; to determine his 
assets and defects as an administrator; and to in- 
vestigate the relationship between politics and re- 
lief under his administration. 

Since Hopkins believed recipients of relief 
should give something in return, he preferred work 


relief to direct cash relief. In conducting a work 
relief program, Hopkins hoped and intended to fos- 
ter rather than hinder the recovery of private in- 
dustry and business. A portion of the relief pro- 
gram was socialistic, but this did not mean Hopkins 
desired to change the United States into a socialistic 
state. He believed firmly that a good program 
should give adequate relief to the needy in a form 
suited to their habits and skills. Therefore, he 
established a wide variety of work relief projects. 
Administrator Hopkins possessed several assets, 
He was personally honest. No major scandal occur- 
red in the expenditure of over nine billion dollars, 
He was an inspirational leader. He was able to 
delegate authority and work to his subordinates. 
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Hopkins had the necessary boldness, originality, and 


imagination for the gigantic task he faced. He had the 


ability to work in harmony with his superior, Frank- 
lin D. Roosevelt, Other important qualities were 
sincerity, humor, zeal, and a genuine concern for 
the underprivileged. 

Hopkins’ defects as an administrator are less 
easy to define due to the fact that all weaknesses 
apparent in his program were not always of his own 
making. Hopkins did not realize the importance of 
adequate planning of work projects by engineers or 
other trained personnel, He did not see adequately, 
despite his statements to the contrary, the dangers 
inherent in a relief program administered by the 
federal government, Hopkins failed to give enough 
consideration to the criticisms of his critics. At 
times, he was overconfident and cocky. 

Relief and politics were closely related in the 
relief program. This was due largely to three fac- 
tors. First, many local and state leaders were 
accustomed to using the relief organizations for 
political support. Second, the Senate of the United 
States in the case of WPA placed a provision in the 
relief acts making it necessary for them to approve 
appointments where the salary paid was $5,000 or 
over. This allowed the Senate to interfere in many 
key appointments, Politics in the relief program 
became progressively worse from this point (1935) 
until corrected by legislation passed in the years 
1939, 1940, and 1941. Third, Hopkins became 
interested in the possibilities of himself becoming 
a presidential nominee in 1940. To some extent 
he used WPA personnel to support his candidacy. 
Evidence seems to indicate that interference by 
local and state political leaders and by members 
of Congress was more damaging to the relief pro- 
gram than Hopkins’ own activities. 

The results of this study indicate the following: 
One, a federally administered relief program can 
be as efficient or even more so than state and local 
relief programs. Two, federal relief can be warm 
and human, and need not be “cold and distant.” 
Three, graft and political interference are no worse 
under a federally administered program than when 
handled by local and state authorities. Four, the 
ideas and convictions of the federal administrator 
are of fundamental importance in shaping a relief 
program, 
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THOMAS H. BENTON, HIS SOURCE 
OF POLITICAL STRENGTH IN MISSOURI 
FROM 1815 TO 1838 


(Publication No, 6074) 


Perry G. McCandless, Ph.D. 
University of Missouri, 1953 


Thomas H, Benton came to the Territory of 
Missouri in 1815. When the State of Missouri was 
organized five years later, he was elected to the 
United States Senate, For the following thirty years 
he represented Missouri in that body. 

The purpose of this study is to determine the 
factors that contributed to the political strength of 
Benton in Missouri. 

A lawyer by profession, Benton settled in St. 
Louis where he established close association with 
the conservative political and business leaders who 
dominated territorial affairs. Although he displayed 
ability at the bar, Benton was more interested in 
politics. To advance his political ambitions, he 
became the editor of the St, Louis Enquirer. 

Through the St, Louis Enquirer, Benton became 
a political spokesman for Missouri. He advocated 
a program that won support from such powerful 
special-interest groups as the Spanish land claim- 
ants and the fur traders. But he placed these 
special-interest desires within a broad pattern of 
welfare for all Missouri. Other phases of his 
program appealed to all Missourians, such as the 
demand for statehood without restriction on slavery. 
There had been an absence of territorial-wide po- 
litical spokesmen in Missouri, and Benton acted to 
fill that void. 

The Missouri general election of 1820 resulted 
in a reaction against the old territorial leaders. 
This, plus the great popular support for Andrew 
Jackson in 1824, apparently convinced Benton that 
the real source of political strength rested with 
the people. 

Benton was the leading politician and one of the 
first to go over to Jackson in Missouri. Thus, he 
became the recognized Jackson leader in the state. 
This was a major factor in his political strength. 
As long as Jacksonian Democracy dominated Mis- 
souri, to oppose Benton was to oppose Jackson, 

Although Benton supported legislation favorable 
to the Spanish land claimants and the fur traders, his 
major efforts after 1824 were devoted to measures 
with a broad popular appeal. His early leadership 
on proposals for the direct election of the President 
and a more liberal land policy associated him with 
the rising demand for greater democracy and 
equality of economic opportunity, 

Benton was no political philosopher, nor was he 
an originator of specific programs. He took exist- 
ing ideas, effectively associated them with popular 
demands and republican principles, and became a 
fighting leader for the masses against the few and 
for the West against the Northeast. He wisely 
timed his action to achieve the greatest possible 
political support. Apparently, Benton first tried 
to ascertain majority will and then to assume a 
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position of leadership supporting the popular demand, 
His primary attack against the operation of the 
American System was launched after he interpreted 
the Missouri election of 1831 as a mandate against 
that program. 

Benton acted upon principles demanded of repre- 
sentatives by Missourians, He acknowledged the 
right of instruction. He announced that he held 
office by the will of his constituents, not for a set 
six-year term. And he emphasized that he acted as 
the agent of the people. 

The Benton reputation as a great leader was 
projected throughout Missouri. Friendly editors 
and Benton supporters dramatically presented him as 
a man working for the interest of his state and as a 
personality of great national reputation of whom 
Missourians justly could be proud, Although his 
constituents did not know Benton personally, they 
knew his name as a symbol of their demands. 

A man of real ability, Benton had a tremendous 
capacity for hard work. His first love was politics, 
his major goal the Senate. To these ends he de- 
voted all his talent and energy. 
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THE PUBLIC CAREER 
OF WILLIAM JOEL STONE 


(Publication No. 6098) 


Ruth Warner Towne, Ph.D. 
University of Missouri, 1953 


As a lawyer in Nevada, Missouri after 1870 
William J. Stone took an active interest in politics 
and became a leading spokesman of the Democratic 
farmers of southwestern Missouri. His talent for 
dramatic oratory and his skill in political organi- 
zation soon won him a considerable following among 
the Democrats of his district. 

In 1884 Stone was elected to Gongress where he 
served three terms. In Congress he supported 
measures for the free coinage of silver, tariff re- 
duction, and the forfeiture of unearned land grants 
by the railroads. 

Stone served as governor of Missouri from 1893 
to 1897. No notable achievements can be credited 
to his administration, but it was free from scandals 
and other blots. 

The Republican victory in the election of 1894 
convinced Stone that the Democratic party must 
adopt the silver program. He assumed leadership 
of the discontented farmers of Missouri in a revolt 
which brought the state Democratic organization 
under the control of the silverites. He was also a 
leader in the national movement which committed 
the Democratic party in 1896 to a free coinage plat- 
form and candidate, In the campaign of 1896 Stone 
became a national figure especially noted for his 
ability to harmonize opposing forces and compro- 
mise conflicting views. 


In 1903 Stone was elected to the Senate. During 
the campaign he was sharply criticized by certain 
newspapers for his services as a lawyer to various 
corporations, but his popularity with the average 
Democrat particularly in the rural areas was so 
great that he was easily elected. 

During his years in the Senate Stone was known 
as a strong partisan, uncompromising in his devo- 
tion to the Democratic party. He was a leader in 
the formulation of party policy and insistent upon 
united action by the Senate Democrats through the 
instrumentality of a binding caucus rule. His record, 
including support of tariff and currency reform and 
railroad regulation, was more progressive than his 
emphasis on party harmony sometimes made it 
appear. 

In 1914 Stone became chairman of the Senate 
committee on foreign relations and soon was recog- 
nized as one of the Democratic senators closest to 
Wilson, Although he was not in entire sympathy 
with some of Wilson’s policies, he supported them 
loyally and effectively until 1917. Then he broke 
with Wilson over the armed ship bill and was among 
those senators designated by Wilson as the “little 
group of willful men”. 

Stone was one of six senators who voted against 
the declaration of war against Germany. For his 
opposition he was abused and vilified throughout the 
country. He was accused of being pro-German and 
of seeking to win favor of the large German-Ameri- 
can population of Missouri. However, Stone was an 
isolationist rather than pro-German,. He thought 
the United States had no direct concern with Euro- 
pean quarrels. In company with a small group of 
progressives he believed that certain industrialists 
and financiers were pushing America into war for 
their own profit. Nevertheless, after the declaration 
of war he supported all the war measures, 

Few Missouri politicians have equalled Stone 
as a political strategist. He was a man of real 
ability with personal qualities which endeared him 
to his followers. He was a tireless worker who 
overlooked no detail in a campaign. He was a coura- 
geous fighter when forced into combat, but he pre- 
ferred to use tact and diplomacy to gain his ends 
whenever possible. His quiet methods of negotiation 
early won him the sobriquet of “Gumshoe Bill”. 
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BIOLOGY — GENETICS 


BOVINE VENEREAL TRICHOMONIASIS: 
DIAGNOSIS, INCIDENCE, AND TREATMENT 
OF THE INFECTED BULL 


(Publication No. 6342) 


David E. Bartlett, Ph.D. 
University of Minnesota, 1952 


Bovine venereal trichomoniasis, caused by the 
pathogenic protozoon Trichomonas foetus, is dis- 
tributed worldwide among the domestic cattle popu- 
lation, varying somewhat in frequency in accord- 
ance with the nature of husbandry practices. 

Under natural conditions transmission is almost 
exclusively by sexual contact, however, spread 
may also be by artificial insemination or other un- 
natural mechanical means, Although in bulls the 
infection produces no harm it is permanent, the bull 
serving as reservoir for transmission to susceptible 
females. In females the infection is transient, being 
followed by variable years of active resistance to 
reinfection. Affected females are rendered tempo- 
rarily infertile for periods of several months, their 
pregnancies being terminated early, abortion, or 
pyometra occurring. 

Trichomoniasis has been successfully eradicated 
in infected herds by: (1) identification of infected 
bulls and withdrawing them from service; many 
bulls have been slaughtered and a few successfully 
treated and (2) application of a system of manage- 
ment practices designed to take advantage of the 
self-curing ability of females. 

Diagnosis of trichomoniasis in bulls is based 
upon demonstration of Trichomonas foetus in pre- 
putial exudate, a procedure made difficult by the 
very small numbers of protozoa present in infected 
bulls. In series of samples from known infecteu 
bulls it had been previously established that negative 
examinations characteristically occur with consider- 
able frequency. In the present study in which at 
least six examinations were made of most of 168 
bulls, 23 bulls were determined to be infected with 
T, foetus, 15 being recognized at first sampling, 

6 at second sampling, and 2 at third sampling. No 
bulls were first found infected at fourth or subse- 
quent samplings. These findings are believed 
indicative of the diagnostic technique employed. 

The 168 bulls examined were being employed as 
sources of semen by five artificial insemination 
organizations. Three had infected bulls and two had 
none, as follows: Unit I had 29 bulls of which 8 were 
T. foetus infected, Unit II had 51 bulls of which 0 
were infected, Unit III had 39 bulls of which 8 were 
infected, Unit IV had 29 bulls of which 7 were in- 
fected, and Unit V had 20 bulls of which 0 were in- 
fected. Considering all studs (168 bulls) the inci- 
dence of infection was 13.6%, considering only the 
“infected” studs (97 bulls) the incidence was 23%. 








Trichomonad infected bulls have been treated, 
usually unsuccessfully, with a great variety of chem- 
ical agents and methods. It has been established 
that trichomonad infection is remarkably persistent 
and that accurate post treatment evaluation of re- 
sults necessitates extended periods of careful obser- 
vation. Employing a German proprietary compound, 
“Bovoflavin-Salbe” (trypaflavine, surfen A, P.60) 21 
infections in 20 bulls were treated. Eighteen infec- 
tions were cured as judged by criteria considered 
adequate for proper evaluation. 
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STUDIES IN THE CHROMOSOME 
STRUCTURE OF OENOTHERA 


(Publication No. 6439) 


Catherine Ann Gardella, Ph.D. 
Indiana University, 1953 





This study, an approach to an understanding of 
the cytological basis of a) the Renner complexes and 
b) the accumulation of translocations in Oenothera 
has shown that: 

1. In generative cell and root tip mitosis the 
Oenothera chromosomes are essentially isobrachial 
and uniform in size in races which have had long 
histories of interchange as well as in seven paired 
races. A certain amount of variation in chromo- 
some length and centromere position within a single 
anaphase cell was present but this was no greater 
than that encountered between sister chromosomes 
in sister halves of an anaphase cell. The variation 
in size and isobrachy of chromosomes within any 
one race was of the same degree of magnitude as 
that found in the satellite chromosomes alone. The 
variation in chromosome length between races was 
no greater than that encountered in individual cells. 
The differences among the chromosomes of a cell 
were so Slight that specific chromosomes, with the 
exception of the satellite chromosomes, could not be 
distinguished, It is concluded that in the evolution 
of Oenothera the various translocated chromosomes 
appear to have survived essentially unmodified. 

2. X-ray irradiation of generative cell chromosomes 
in the mature pollen grain has shown that, although 
breaks may occur anywhere in the chromosome, they 
are more frequent in the region near the centromere 
and in the distal segments than in the intermediate 
region. The higher incidence of breakage in the 
medial and distal regions and the regularly iso- 
brachial chromosomes suggest that equal exchanges 
are of more frequent occurrence in the Oenothera 
than unequal exchanges and that such unequal ex- 
changes as do occur are weeded out because of the 
sterility which they tend to induce. 
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3. In the mitotic cycle in root tip cells and in 
generative cells the chromosome is differentiated 
into cytologically distinct regions: a relatively 
thick middle segment on either side of the approxi- 
mately median centromere and attenuate end seg- 
ments. The chromatids in the end segments are 
widely separated in prophase; in contrast, the 
chromatids of the middle segment are in close 
apposition. Furthermore, the chromomeres in the 
end segments are smaller than those of the middle 
region. A portion of the middle segment, that 
which is immediately adjacent to the centromere, is 
slow to uncoil and may retain a high nucleic acid 
charge throughout most of the interphase, resulting 
in the presence of prochromosomes in the root tip 
meristem cells. 

It is suggested that the slower uncoiling of the 
central region may prevent synapsis in this region 
at meiosis, and hence suppress crossing over, This 
cytological characteristic may be important in main- 
tenance of the Renner complex. 

Since the central segment must contain the genes 
of the Renner complex and since this region shows 
less frequent breakage than other regions of the 
chromosome it is further suggested that the term 
“heterochromatic” which has been used previously 
in referring to this region, be supplanted with the 
term “heteropycnotic”, a term with less genetic 
implication. 

The equal sized and isobrachial chromosomes, 
retained in spite of many interchanges, and the 
restriction of chiasmata to the terminal segments 


appear to be primitive characters which have 
favored the survival of translocation heterozygotes 
in Oenothera. 
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INHERITANCE STUDIES IN TURKEYS 
(Publication No. 6144) 


Peter Alexander Kondra, Ph.D. 
University of Minnesota, 1953 


Part I 


Heritability of Some Body Measurements 
and Reproductive Characters 


During 1948, 1949, 1950 and 1951 three breeds 
of turkeys, namely Standard Bronze (A), Broad 
Breasted Bronze (B), and Beltsville Small White (Z) 
and crosses of A and B, were used in a study of 
heritability for the following five body measure- 
ments: Live body weight, breast width, keel length, 
body depth, and shank length. These were taken at 
24 weeks of age. Heritability estimates were 
obtained on the same population for four additional 
reproductive characters, namely, egg production, 


fertility, hatchability. Heritability estimates of live 
meat yield per dam were obtained. All estimates 
are derived by the intrasire regression of offspring 
on dam. 

Results indicate that heredity and environment 
exert approximately equal influence on body weight. 
In the case of shank length and body depth heredity 
appears to account for between one third and one 
half of the total effects exerted on these traits. Keel 
length and breast width follow closely in that order 
and their expression is determined to the extent 
of about one third by hereditary causes and two 
thirds by environmental influences. 

In regard to reproductive traits heritability 
estimates indicate that both fertility and hatchability 
are determined to the extent of about two thirds by 
hereditary factors and one third by environmental 
influences. Egg production and livability as well as 
meat yield per dam appear to be determined largely 
by environmental factors. 

Individual selection for all body measurements 
can be expected to yield considerable improvement 
in these traits, although it has been shown by pre- 
vious work that live body weight alone is the best 
indication of meat yield per bird. Although herit- 
ability estimates for fertility and hatchability were 
high, family selection for these traits is essential 
because of their negative association with meat 
yield as shown by previous work. This type of 
selection is essential in case of egg production and 
livability, but progress for these traits is likely to 
be slow. Thesame applies to meat yield per dam. 


Part IT 


Crossing strains and breeds 


Two other strains of Broad Breasted Bronze and 
two breeds, in addition to those listed in Part I, 
were used in a study of turkey crosses. 

Single crosses between strains or between 
breeds did not show any heterosis for body weight. 
Three-way strain crosses of Broad Breasted Bronze 
showed a gain in live body weight of 10 percent and 
7 percent for males and females respectively, as 
compared with their pure strain parents. Also 
three-way strain crosses showed a gain of 9.7 and 
7.7 percent in fertility and hatchability respectively 
as compared with the average of the pure strain 
parents. Single crosses between breeds also 
showed an improvement of 10.3 percent in fertility, 
and 4,3 percent in hatchability over the average of 
their parents. The amount of heterosis for viability 
to 24 weeks and for egg production was not signifi- 
cant, 

The average meat yield per dam of the two- 
strain crosses was 31.1 lbs. less than the average 
of the pure strain parents. Three-way strain 
crosses produced 65.7 lbs. more meat per dam than 
the average of the pure strain parents, Of the 
various component traits which determine meat 
yield per dam, egg production of the dam used in the 
mating, appears to exert the greatest influence on 
meat yield per dam, closely followed by fertility of 
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the cross. Within the limits of variability in body 
weight of the heavy breeds, body weight has little or 
no effect on meat yield per dam. It is only impor- 
tant when parents vary greatly in weight. Hatch- 
ability and viability appear to have very little influ- 
ence on meat yield per dam. 

There was no indication of any simple mode of 
inheritance of any of the above mentioned traits. 

In view of the above, when high meat yield per 
dam is the objective the female parent strain used 
in the cross, should possess high egg production, 
and the mating should be highly fertile. High body 
weight need not be emphasized. 
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INHERITANCE OF STEM SOLIDNESS 
IN A THATCHER BY RESCUE WHEAT CROSS 


(Publication No. 6148) 


Francis Harrison McNeal, Ph.D. 
University of Minnesota, 1953 


Stem solidness is an important plant character 
in reducing damage by the wheat stem sawfly, 
Cephus cinctus Norton. Investigations were carried 
to determine the manner of inheritance of the solid 
stem character in crosses involving Thatcher and 
Rescue. Inheritance of spikelets per head was also 
studied in these crosses. 

Populations of Rescue, Thatcher, the Fi, F2, Bi 
to Thatcher and B; to Rescue were grown in a ran- 
domized block of five replications at Bozeman, 
Montana in 1951. Individual plants were examined 
from each population for stem solidness and for 
spikelets per head. The partitioning method was 
employed in analysis of the data. 

Thatcher and Rescue were found to be differ- 
entiated by one major factor pair and minor modi- 
fying factors for stem solidness. The number of 
minor modifying factors was not determined but it 
is proposed that the number is small, probably 
between two and four. The major factor pair was 
found to have an effect equal to two and one-half 
times that of all minor modifying factors. Slight 
phenotypic dominance of Rescue and partial genic 
dominance of Thatcher was found, 

A one factor pair difference between Rescue and 
Thatcher was found for spikelets per head. Genic 
dominance was not demonstrated for either parent, 
but slight phenotypic dominance of Rescue was 
indicated. 

A progeny test is outlined as a further test of 
the validity of the hypothesis that Thatcher and 
Rescue are differentiated by one major factor pair 
and minor modifying factors for stem solidness. 
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A NEW PLEIOTROPIC TAIL MUTATION 
IN THE MOUSE (CROOKED) 


(Publication No. 6334) 


Walter C. Morgan, Jr., Ph.D. 
University of Connecticut, 1953 


A dominant tail mutation was discovered in strain 
“A” mice which were at F.7 At generation Fo2 
hybrids from an unrelated female were saved for 
succession, Since that time, the line has been 
inbred for 12 generations. In the heterozygotes 
Crooked, symbol Cd, causes abnormalities of the 
caudal vertebrae which result in tail flexes, but no 
marked tail shortening. The post-thoracic portion 
of the axial skeleton is characterized by having a 
high percentage of abnormalities. Eighteen percent 
of the genotypically Cd/+ mice are phenotypically 
normal, 

Pleiotropism in the surviving Crooked homozy- 
gotes is evidenced by diverse anomalies. These 
SMALL mice would not survive without special care 
which consisted of intermittent cutting of the upper 
incisors and daily feeding of powdered food. All 
Cd/Cd (SMALL) mice, in the albino stock, lack 
erupted lower incisors and are much smaller than 
their siblings. Only two of the 65 observed SMALLS 
have sired young. No female SMALLS have bred. 
Additional abnormalities in the homozygotes were 
observed as follows: abnormal tail fur (100%), 
abnormal skulls (100%), abnormal eyes (92%), ner- 
vous head movement (58%), missing kidney (6%), 
abnormally inclined pinna (3%) and abnormal fore- 
leg (2%). 

Only 28% of the homozygotes survive. Nearly 
20% of the Cd/Cd embryos have abnormal cephalic 
bulges; these are called “exencephalics”., Twenty- 
six exencephalics have been observed from ages 11- 
19 days; all were alive, At the 18th and 19th days 
a hemorrhage in the amniotic fluid is diagnostic for 
exencephalics, even before opening the uteri. Dead 
acranial embryos have been observed from matings 
of Cd/+ x Cd/+. Autopsies of 90 females from this 
tyr °c mating provided statistical evidence which 
could be used to support the hypothesis that a high 
embryonic mortality is caused by Cd when homozy- 
gous. Quantitative differences between Cd/+ x Cd/+ 
embryos and +/+ x all others provided a calculated 
accounting for all but 8% of the homozygotes. 

Crooked was tested against seven marked 
chromosomes. No linkage was detected. Three 
homozygous Crooked makes, recovered from 
hybridization experiments, have had erupted lower 
incisors and have bred. 

Skeletal studies of 223 specimens (+/+, Cd/+ and 
Cd/Cd) provided evidence of significant differences. 
The normal mice were remarkably uniform. Quali- 
tatively, the post-thoracic vertebral abnormalities 
of the homozygotes were not different than the 
heterozygotes. However, in all regions a higher 
percentage of the homozygotes had abnormal 
vertebrae; this was particularly true for the lumbar 
region where 69% of the Cd/Cd mice were abnormal 
and only 12% of the Cd/+ mice were, 
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In summarizing, the Cd gene when homozygous 
sets into action a series of events which are culmin- 
ated by death of approximately 70% of the homozy- 
gotes, and major defects in the surviving SMALLS. 
In addition to causing early embryonic death, it is 
hypothesized that the Cd/Cd complex is particularly 
active upon the embryo at approximately day eight 
(when induced exencephalic phenocopies have been 
shown to be initiated) and at day 11 (when tail abnor- 
malities have been induced). These suggestions are 
based on previous work involving the induction of 
phenocopies by x-ray, anoxia and trypan blue, 

The SMALL phenotype has been likened to the 
human syndrome referred to as “Turner’s syndrome” 
alias “status Bonnevie-Ullrich”. It has been sug- 
gested that the human abnormalities of anencephaly 
and the “status Bonnevie- Ullrich” may have a com- 
mon genetical basis such as the one reported for the 
gene Cd. Thus, heretofore unrelated human anomal- 
ies may supplement each other in contributing 
toward an amalgamate syndrome accounting for both 
lethal and viable homozygotes, 
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A STUDY OF MUTABLE PALE GREEN 
LOCUS IN MAIZE 


(Publication No. 5998) 


Peter Andrew Peterson, Ph.D. 
University of Dlinois, 1953 


A study was made of the mutable pg gene in order 
to analyze the mechanism underlying its instability. 
This mutable locus was found in testing the effects 
on maize kernels of irradiation from the Bikini atom 
bomb. 

Two distinct seedling phenotypes are associated 
_ with the pg complex; a stable-type (pgS character- 
ized by its uniform “pale green” color with occa- 
sional sectors of green stripes and a variegated- 
type (pg™) containing numerous dark green stripes 
on a pale green background, These green stripes 
were found to represent mutations of pg to the nor- 
mal Pg allele, 

These two pale green phenotypes appear, together 
with the normal green plants, in three characteristic 
ratios in the F, progenies: (1) 3:1 for green to 
stable pg — the s class; (2) 12:3:1 for green to 
mutable pg to stable pg - the m&s class; and (3) 

3:1 for green to mutable with a low and variable 
fraction of stables — the m class. 

There are various lines of evidence to show that 
the m&s class is due to the presence of an inde- 
pendently segregating factor, En, which increases 
mutability at the pg locus. 

The mutability of the m class is autonomously 
controlled — i.e, En is located adjacent to the pg 
locus (pgE n), In addition to the m-type F, progenies 
obtained in outcrosses with pgEn, two unexpected 








classes ~ the m&s and s— also appear. Their fre- 
quency is interpreted as indicative of a high rate of 
change from pgEn (m class) to pg En (m&s class) 
and pg (s class). Transposition of En from its 
position adjacent to the pg locus results in its appear- 
ance at another position in the chromosome comple- 
ment, 

Tests show that En is not present in 20 agronomic 
lines exanined, 

A study was made of the rate and direction of 
mutation. pgS mutates to pg™ in a low frequency 
(1/420). The occurrence of pg™ seedlings in pgs 
stocks is correlated with the sectors of mutability 
observed in pgS seedling leaves. This is indicative 
of the appearance of En in somatic tissue. The iso- 
lation of one m-type progeny from the outcross of 
pg® indicates that this new En lies adjacent to the 
locus. 

pg™ mutates to pg® at the rate of approximately 
2.5% — 4% in the gametes of pgEn P pollen parents. 
In the F: plants, the rate is approximately 17%. A 
number of explanations, such as different rates of 
mutation in homozygotes versus heterozygotes and 
the presence of non-specific modifiers in the P, 
plants reducing mutation rate, may account for this 
difference, 

The autonomous and independent En differ in their 
phenotypic expression and in their relative stability 
in that the latter is characterized by a pattern of 
later occurring mutations and has not been found to 
mutate, 

In addition to the location of En adjacent to the lo- 
cus and on an independently segregating chromosome, 
En was found in one instance to be linked with pg at 
a distance of approximately 36 cross-over units. 
This third location of En is further evidence that it 
undergoes transposition. 

The mutable locus is hypothetically interpreted 
to represent the association of an inhibitor (I) with 
the normal dominant allele Pg resulting in a pale 
green phenotype. The loss of (I) inder the influence 
of En is manifested in the mutation of pg to Pg. 

A temperature increase of 12°C. results ina 
5-15 fold increase in mutability (depending upon the 
leaf used in scoring). From these temperature 
studies, it was concluded that mutability is inde- 
pendent of a time factor. The higher mutation rates 
observed in the second and third seedling leaves as 
compared to the first are attributed to the greater 
number of mitoses which occur following the time 
of the initiation of the temperature treatment. 








Microfilm copy of complete manuscript of 66 
pages, $1.00. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1719. 





BIOLOGY 961 





A STUDY OF THE INHERITANCE 
OF THE REACTION TO LEAF RUST 
AND OTHER CHARACTERS IN TRIANGULAR 
WHEAT CROSSES 


(Publication No. 6157) 


Charles R. Rohde, Ph.D. 
University of Minnesota, 1953 


This study was conducted to obtain information 
relating to the inheritance of resistance to leaf rust 
in two spring wheat varieties, Frontana, C.I. 12470, 
and Timstein-Newthatch, Minn, No, 11-42-22. These 
were crossed with Mida, C.I. 12008, and with each 
other, the studies being carried on using Fs and 
bulked Fs lines, 

In the Mida x 11-42-22 cross the inheritance of 
field reaction was explained on a single factor pair 
basis. A single factor pair was also found to control 
the seedling reaction to races 5, 9, 15, 52, and 126. 
In the case of race 9, a race to which Mida is resis- 
tant, seedling resistance was explained on the basis 
of two factor pairs. The reaction to race 58 was also 
explained on the basis of two factor pairs. 

Associations were observed between the seedling 
reaction to the group of races 5, 9, 15, 52, and 126 
and the seedling reaction to race 58 and the field 
reaction to a collection of races of leaf rust indi- 
cating that linkage was present. 

In the cross of Mida x Frontana, field reaction 
to a collection of races of leaf rust was explained 
on the basis of three factors with any two of the 
factors giving complete resistance, The seedling 
reactions to race 52 and 58, however, were explained 
on the basis of two factor pairs and that to race 9 on 
the basis of one factor pair. Seedling reactions to 
races 5 and 15 were controlled by factors different 
from those determining seedling reaction to race 52. 
The seedling reactions to each of the races 5, 15, 52, 
and 58 were associated, Furthermore, the seedling 
reaction to each race was associated with the field 
reaction to a collection of races of leaf rust. Asso- 
ciations were also observed between the seedling 
reactions to race 9, 58, and field reaction to leaf 
rust. 

The studies of leaf rust reactions in the cross of 
Frontana x 11-42-22 appeared to substantiate the 
hypotheses set up from the other two crosses. 

The genetic factors controlling resistance to 
leaf rust that were identified in this study are as 
follows: 

Minn, No, 11-42-22: 

L - field resistance to a collection of races 
of leaf rust. 

f - seedling resistance to races 5, 9, 15, 52 
and 126. 

g and g2 - seedling resistance to race 58. 


Frontana. 
A and A2 - field resistance to a collection of 
races of leaf rust. 
H and H2 - seedling resistance to race 52. 
J and J2 - seedling resistance to race 58. 
i - seedling resistance to race 9, 


The crosses involving 11-42-22 also provided an 
opportunity to study the inheritance of field reaction 
to a collection of races of stem rust. Both crosses 
indicated that two factor pairs were involved. In the 
cross Frontana x 11-42-22 the field reaction to stem 
rust was associated with the seedling reaction to 
race 15 and also with the field reaction to a collection 
of races of leaf rust. 

These same crosses indicated that 11-42-22 
differed from Frontana and Mida in the awnedness 
character by one factor pair. 
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STUDIES CONCERNING THE PROPERTIES 
OF AN ACCELERANT FACTOR 
FOR TRANSPLANTABLE MOUSE 
MAMMARY CANCER 


(Publication No. 6159) 


Howard Henry Shear, Ph.D. 
University of Minnesota, 1953 


XYZ-like factor (s) from freshly excised mouse 
mammary carcinoma Z8352 tissue accelerated malig- 
nancy in susceptible ZBC mice upon subsequent 
challenge with viable Z8352 cancer cells. A 10-fold, 
and possibly a 100-fold, dilution of accelerant proved 
active by subcutaneous and intraperitoneal routes in 
evoking tumor enhancement, Although 0.1 ml. of 
cancer cells in 5% suspension proved a satisfactory 
challenge inoculum, the employment of a similar 
volume of cells in 3% or in 10% suspension was 
inadequate. Enhancement resulted when accelerant 
material was administered 6-31 days before chal- 
lenge while no acceleration occurred when animals 
were challenged immediately after, 2 days after, or 
10 days before administration of accelerant. The 
prior administration of accelerant factor (s) evoked 
tumor enhancement in susceptible homozygous C3;H 
mice but failed to make genetically resistant mice 
susceptible to Z8352 tumor transplants. The active 
factor(s) was: (a) nondialyzable, (b) retained by a 
Seitz EK filter disc, and (c) associated with the 
mitochondrial and microsomal centrifugal fractions. 
The accelerant was inactivated by thirty minutes 
exposure at 56°C and by exposure to trichloracetic 
acid, ether, or NaCH. Exposure to trypsin or HCl 
failed to cause inactivation. The injection of accel- 
erant material produced precipitins in rabbits but 
these antibodies failed to neutralize the tumor en- 
hancive effect. 

The Z8352 tumor factor (s) appears to be associated 
with a macromolecule which when administered to sus- 
ceptible mice predisposes the recipients to tumor trans- 
plant enhancement, It is postulated that the mechanism 
of the enhancive effect involves an immune-type reaction. 
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SEEDLING BLIGHTS AND ROOT ROT 
OF FORAGE GRASSES 


(Pi:olication No. 6132) 


Edward Arnold Andrews, Ph.D. 
University of Minnesota, 1953 


Seedling blights and root rot of grasses are 
present to some extent every year. Sometimes they 
cause severe damage but the extent of the damage 
varies from season to season and from one locality 
to another. Seedling blight and root rot are caused 
by many unrelated pathogens and present a very 
complex problem. 

Pythium graminicola and Helminthosporium 
sativum were the principal pathogens isolated from 
the roots of seedlings of crested wheatgrass grown 
in naturally infested soil. Both fungi caused severe 
seedling blight of Agropyron cristatum, A. smithii, 
Agrostis alba, Bromus inermis, Festuca rubra, 
Phleum pratense, Poa compressa, P. pratensis, 

P. trivialis, and Andropogon furcatus, Agropyron 
pauciflorum, Dactylis glomerata, Phalaris sp. and 
Elymus canadensis were moderately susceptible to 
P, graminicola, but they were susceptible to H, 
sativum. Festuca elatior was only moderately 
blighted by both fungi and plants from one seed lot 
of B. inermis were not blighted by either fungus. 
Crested wheatgrass was more susceptible than brome 
to post-emergence seedling blight. There was no 
association between germination percentage and 
severity of seedling blight. 

Inoculation in the field of brome grass and 
crested wheatgrass by placing sand-soil-cornmeal 
cultures of P. graminicola, H, sativum and an 
unidentified Basidiomycete in contact with roots of 
one-year-old plants failed to induce apparent root 
rot. Unsuccessful attempts were made to predis- 
pose established brome grass and crested wheat- 
grass plants to root rot by injuring the roots mechan- 
ically at the time of inoculation with fungi, and by 
frequent mowing thereafter. Nematodes were com- 
mon on plants infected with root rot, and it is sug- 
gested that they may serve as an effective agent in 
predisposing grass plauts to root rot in nature, 

There was no evidence of synergism or anti- 
biosis in the seedling blight response of A. crista- 
tum planted in soils infested with the following 
fungi in all possible pairs: P. graminicola, H. 
sativum, Fusarium sp. and Rhizoctonia sp. Reiso- 
lations of the fungi from seedling roots grown in the 
above infested soils yielded only one isolate of_P, 
graminicola indicating that it does not survive long 
in rotted root tissue. Fusarium sp., H. sativum, 
and Rhizoctonia sp. were recovered most frequently 
in the order given. 

Seed treatment with New Improved Ceresan 
applied at one half ounce per bushel and New 
Improved Semesan Jr., Arasan, Phygon and Spergon 
applied at a rate of the maximum amount of dust 
the seed surface would hold controlled pre-emergence 
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seedling blight but usually did not control post- 
emergence blight. Severe injury to seedlings occur- 
red when the heavier dosage of New Improved 
Ceresan was applied to the seed, 

Lines of a given species of grass differed greatly 
in susceptibility to seedling blight. The Forage 
strain of crested wheatgrass was more severely 
injured than the Fairway strain by root rot occurring 
naturally at St. Paul, Minnesota. Plants derived 
from certain commercial seed lots of brome were 
less severely blighted than others when grown in 
field soil and steamed soil infested with P. gramini- 
cola and H, sativum. Some strains were resistant to 
H, sativum but not to P, graminicola, Strains of 
crested wheatgrass resistant to seedling blight were 
“selected” by subjecting plants from eight seed lots 
to an artificial seedling blight epidemic and har- 
vesting seed from the survivors. Plants from the 
“selected” seed were more resistant to seedling 
blight when tested in steamed soil infested with H, 
sativum than plants from “nonselected” seed, but 
plants from “selected” seed were not resistant when 
the steamed soil was infested with P. graminicola, 

It is concluded that the development of disease resis- 
tant varieties is the most promising method of 
obtaining satisfactory control of seedling blight and 
root rot of grasses even though resistance to P. 
graminicola will probably be more difficult to obtain. 
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A STUDY OF FUSARIUM WILT 
RESISTANCE IN TOMATO PLANTS 


(Publication No. 6032) 


John Philip Baumgardt, Ph.D. 
University of Missouri, 1953 


A histochemical survey was conducted to obtain 
some information as to the nature and distribution 
of several organic groups in the stele of Fusarium 
susceptible and Fusarium resistant tomato plant 
roots. Wherever possible two different tests were 
utilized, In the study of pentose and pentosan dis- 
tribution the orcinol-ferric chloride and phlorglu- 
cinol tests were compared, To determine the pre- 


sence and distribution of proteins Millon’s reagent 


and the ninhydrin test were used, Pectic substances 
were identified with rhuthenium red stain, and, in 
some cases, with the iron absorption- Prussian blue 
reaction. Lipoidal substances were observed after 
staining with Nile blue sulfate and Sudan black. 
Polyphenols, generally stained with the Hoepfner- 
Vorsatz nitrose reaction, were in some cases also 
observed with a modification of the Politis tech- 
nique, A.special study was made of scopoletin 
associated with infected tissues using the Best 
purification procedure, but none of the coumarin 
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was isolated. These tests indicated that in healthy, 
mature xylem elements, no organic substances 
occur. 

Following the work of Finley, tomato roots were 
treated in such a manner that after wounding a 
gummosis of the xylem occurred, It was then 
shown that this gummosis was a typical wound 
response characteristic of any damaged tomato root, 
and was not a resistance reaction. A further indi- 
cation that this wound gummosis was incapable of 
preventing tissue invasion by Fusarium was that it 
did not develop until after plants exposed to Fusar- 
ium were already infested. A modification of Hay- 
maker’s technique, where a lateral root was excised 
some distance from the primary axis of the plant 
and then the entire root system exposed to prepara- 
tions of the fungus, indicated that in resistant plants 
a second vascular plugging occurred at the junction 
of the lateral and primary roots. This obstructing 
material was indicated to be, by the previously 
listed tests, pectic in nature, Though this plug was 
found only in tomato roots of strains known to be 
resistant to Fusarium, since, in a few cases, hyphae 
were observed to penetrate it, it was concluded that 
the plug itself was neither a mechanical nor an 
antibiotic barrier to the parasite. 

Microchemical comparisons of resistant and 
susceptible strains had indicated that the resistant 
strains contained a concentration of pentose and 
pentosan materials, as well as polyphenols, in the 
fundamental parenchyma cells immediately sur- 
rounding the xylem that was quite lacking in sus- 
ceptible strains. It was further noted that the poly- 
phenols tended to be apparent in young tissues, dis- 
appearing later in the ontogeny of the cells, and 
finally reappearing in the mature tissues. It was 
also noted that in roots subjected to the modified 
Haymaker technique a definite and very prompt 
flush of polyphenol reactivity occurred in those 
primary root xylem elements adjacent the treated 
lateral root. 

Since very little to no fungal advance occurred in 
these areas, and since they were characteristic only 
of resistant plants, it was tentatively concluded that 
some Fusarium inhibiting polyphenol may be pre- 
sent, accounting for resistance due to the fungi- 
static nature of the stelar tissues of plants capable 
of withstanding the fungus. 
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CIRCUIT AND LONGITUDINAL UNIFORMITY 
OF GROWTH LAYERS IN A PONDEROSA PINE 


(Publication No. 6140) 
Paul Julian Germann, Ph.D. 
University of Minnesota, 1953 


The trunk and two branches of a 55 foot tall, 280 
year old ponderosa pine from the Flagstaff, Arizona 


region were sectioned in 25 places and the entire 
surface of each section studied through a micro- 
scope. Exact measurements were made along three 
radial lines drawn from the pith to points separated 
by approximate intervals of 120 degrees of arc on 
each of 14 trunk sections and 11 sections from two 
branches, Photomicrographs were taken illustra- 
ting the variations which cause difficulty in inter- 
pretation of the annual or intra-annual nature of 
certain growth layers. 

Judgment number plots and measurement num- 
ber plots were constructed and converted into 
“standard” skeleton plots. Results showed that the 
two methods give very different records, and pro- 
vide evidence that the subjective, estimated, rela- 
tive-thickness records of the judgment method pro- 
vide a rather unreliable record of the true growth 
history of a tree. 

With regard to circuit uniformity the following 
results were obtained. (1) Growth layers showed 
a high degree of variability in thickness in their 
courses around the circuit at one level, (2) Different 
radii at the same level showed different sequences 
of relative thickness relationships between growth 
layers. (3) No circuit uniformity was found in the 
directional orientation of the present portions of 
lenticular rings although, since the south radius 
was Characteristically narrow, slightly more 
absence was found in the south. (4) The presence 
of lenses was not related to the under side of 
branches where growth layers were thickest, (5) 
The trunk showed a greater degree of circuit uni- 
formity than the branches, and branch 1 (lower) was 
more uniform in all respects than branch 2 (higher). 
(6) The degree of conformance in specific areas of 
the tree, to the response shown by the tree for all 
parts in general, was highly variable andgreater or 
less conformance to the average growth trend of 
the tree was extremely scattered. 

With regard to longitudinal uniformity the 
following results were obtained. (1) The single 
directional radius which possessed growth layers 
that were consistently thicker than other radii 
changed in the trunk from north for the lowest ten 
sections, to southeast in the top four sections. (2) 
In the branches the down radius consistently con- 
tained the thickest growth layers. (3) Most growth 
layers had different absolute thickness at different 
levels in the tree, even in the same directional 
radius. In the trunk this fluctuation was especially 
noticeable in those regions giving rise to branches. 
(4) Although in general no longitudinal uniformity 
was shown in the distribution of lenticular growth 
layers, the amount of absence of lenticular rings 
was generally inversely related to the distance from 
the trunk base or branch base, 

About 10 percent of all growth layers were con- 
sidered typically lenticular in this tree. In addition, 
there was perhaps 10 percent more which showed 
“breaks” in only one or several of the 25 sections 
studied. In some instances a growth layer appears 
and disappears as many as 50 times in the course 
of the circuit at one level indicating the presence of 
tens of thousands of small patches over the entire 
vascular cylinder, 
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The existance of great variation with overlapping 
characteristics in sharpness of outer border, total 
thickness, and position within light wood of the 
dense wood of various questionable growth layers 
made it impossible to ascertain their annual or 
intra-annual nature by these criteria. The present 
writer believes that more evidence than morpho- 
logical criteria, probably of an experimental nature, 
is necessary to arrive at a solution which is rea- 
sonably free from probahility of error. 
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LEAF DISEASES OF OATS 
(Publication No. 6141) 


Shosuke Goto, Ph.D. 
University of Minnesota, 1953 


The primary objective in oat breeding and im- 
provement has been to combine good agronomic 
characters with resistance to crown rust, Puccinia 
coronata; stem rust, P. graminis avenae; loose 
smut, Ustilago avenae; and covered smut, U, kolleri. 
Relatively little attention has been paid to the hither- 
to minor, but potentially damaging leaf-diseases. 
Information regarding sources of resistance to the 
latter, if available early in a breeding program, may 
help to forestall an obscure disease from assuming 
major and unexpected importance. 

Disease surveys made in Minnesota during 1948 
to 1952 indicated the prevalence of several of these 
minor leaf diseases. These included Septoria 
speckled leaf blotch, Septoria avenae; anthrecnose, 
Colletotrichum graminicola; Helminthosporium 
leaf blotch, Helminthosporium avenae; downy mil- 
dew, Sclerospora macrospora; halo blight, Pseudo- 
monas coronafaciens; stripe blight, Ps. striafaciens 
and mosaic viruses including the new “red leaf” 
disease. They occurred sporadically from year to 
year, but seldom reached epiphytotic proportions. 
However, in recent years, Septoria leaf blotch has 
become of major importance and the “red leaf” 
virus disease also appears to be increasing in pre- 
valence, 

Since the Septoria disease cannot be controlled 
by general cultural methods, the development of 
resistant varieties appears to be the most promising 
method of control. Of the 95 varieties and lines 
tested in the greenhouse to a pycnidia-forming iso- 
late of Septoria avenae, none were resistant or 
immune. The differential varieties used in deter- 
mining physiologic races of crown and stem rust, 
the parents used for incorporating rust and smut 
resistance, and hybrid lines in advanced generations 
were imcluded in the tests, Seedling plant reactions 
were difficult to assess because there were no clear- 
cut differences in susceptibility. 

Similarly there was no indication of high resis- 
tance in the field, although Clinton, Mo. 0-205, 
































Branch, Santa Fe x Clinton, Bonda and Shelby seemed 
slightly less susceptible than Gopher, Mindo, Andrew, 
Vicland, Ajax and James, Thus, before a variety 
can be recommended as a resistant parent to use in 
an oats improvement program, a wider search of 
diverse germ plasm for sources of resistance to 
Septoria avenae is necessary. 

The recent demonstration of the virus nature of 
the hitherto puzzling and destructive “red leaf” 
disease of oats, the possibility of western wheat 
mosaic being in Minnesota, and the possibility that 
the new oat disease “blue dwarf” may be caused by 
a virus, point to the desirability of investigating the 
virus complex on oats, and to the necessity of 
screening the new hybrid material being developed 
at this station. 

Two collections of western wheat mosaic virus, 
one from wheat and one from oats, were inoculated 
on seedling oat varieties and lines in the greenhouse, 
using carborundum and the expressed juice from 
diseased leaf tissue. Material tested included the 
differential varieties for crown and stem rust, the 
parental stocks used for rust and smut resistance, 
standard varieties and advanced Hajira x Joanette 
crosses, Of these, Avena trispernia, Garry, Saia, 

S. D. Hulless, Landhafer and Santa Fe were highly 
resistant to both collections. The latter two varieties 
also are the basic sources of crown rust resistance 
now being used in the oat improvement work at 
Minnesota. Of 45 Fs Santa Fe and 21 F4 Landhafer 
derivatives tested, five and four lines respectively, 
appeared to possess good resistance to the two 

virus collections. This indicates that varieties 
resistant to western wheat mosaic can be developed 
by utilizing suitable parents. 

It is suggested that with a concurrent search for 
other resistant parental stock, that the lines of oats 
in advanced generations resistant to crown and stem 
rust also be tested for resistance to Septoria avenae 
and to the western wheat mosaic virus. 
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STUDIES OF CYATHUS STERCOREUS 
WITH SPECIAL REFERENCE TO NUCLEAR 
BEHAVIOR AS REVEALED BY THE PHASE 

MICROSCOPE 


(Publication No. 6447) 


Philip Giltner Miles, Ph.D. 
Indiana University, 1953 





1. Monosporous (haploid) mycelia of Cyathus 
stercoreus of all four mating types exhibit good 
growth in the temperature range from 20° to 30°C. 
Growth-rates on different media indicate that dif- 
ferences in nutritional requirements exist among the 
monosporous mycelia, 

2. The results of treatments with enzymes, 
horsedung extract, and various reagents for the 
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improvement of spore germination have been 
recorded. No marked stimulation to germination 
was observed in any experiment, 

3. By pairing monosporous mycelia isolated 
from fruit bodies collected in different areas, the 
existance of geographical races in Cyathus ster- 
coreus has been established. 

4. Fruit bodies have been obtained from diploid 
mycelium which was formed by the pairing of hap- 
loid cultures of known mating type. Single spore 
cultures obtained from these fruit bodies, when 
mated with the monosporous mycelia of the original 
series, gave results which indicated that the mono- 
sporous mycelia of one series could be assigned 
to mating types which would correspond to those of 
the other series. 

5, It is suggested from observations made with 
the phase microscope and by study of material 
stained by the Feulgen method that nuclear structure 
in Cyathus stercoreus is similar to that reported by 
Savile for spores of many of the rusts. When exam- 
ined by dark-phase contrast, the metabolic nucleus 
is revealed as a dark spherical body surrounded by 
a light area, This is compared with the “expanded” 
nucleus described by Savile; the dark spherical 
body is the endosphere, and the light area is the 
ectosphere, 

6. The spores of Cyathus stercoreus are uni- 
nucleate at the time when they are disconnected 
from the basidium. 

7. Single spore mycelium may be either uni- 
nucleate or binucleate. Growth of haploid hyphae 
has been observed by means of the phase micro- 
scope, and the nuclear condition of the hyphae 
recorded. In the multinucleate hyphal tip cell, 
division of more than one nucleus at a time has 
been found to occur. 

8. The behavior of the dikaryon of the diploid 
mycelium has been observed, A photographic 
record has been obtained of the behavior of the 
nuclear pair during the formation of a clamp 
connection. The time required for nuclear division 
was six minutes, and the time that elapsed from 
the first evidence of a new clamp connection until 
complete fusion of the hook cell with the main 
hypha was 55 minutes. The distance between the 
nuclear pair was variable, but seldom did it exceed 
25 micra, 

9. Associated with division of the nuclei, exten- 
sive mitochondrial activity has been observed, Ac- 
tivity of the mitochondria occurs also in regions 
of septum formation and in regions of growth. 

10. Hyphal fusions between mycelia of com- 
patible mating types have been seen with the phase 
microscope, but migration of the nuclei was not 
observed, and clamp connections did not appear 
until two days after the hyphal fusions were first 
seen, 

11, Observations of a clamp connection forma- 
tion in which the tip cell was uninucleate and the 
hook cell grew forward, of a bifurcation of the tip 
cell of a diploid hypha, and of proliferation of a 
hypha from a clamp connection have been recorded, 
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REPRODUCTION IN THREE SPECIES 
OF PELLAEA 


(Publication No. 6469) 


Roderick Henderson Outland, Ph.D. 
Vanderbilt University, 1953 





This thesis summarizes the results of morpho- 
logical and cytological investigations of Pellaea 
atropurpurea, P, glabella and P., viridis of the fam- 
ily Pteridaceae, tribe Cheilantheae (according to 
the classification of Copeland, 1947). Material of 
P, atropurpurea was obtained from two extensive 
populations in Tennessee, one in the cedar glades 
region of Rutherford County and one in Smith County 
near Rome. The material of P. viridis, as well as 
some collections of the other two species, was 
obtained from plants maintained in the greenhouse 
at Vanderbilt University, Nashville, Tennessee. 
Sections of squash preparations of root tips, young 
leaves, prothallia and sporangia of all three species 
were studied. Gametophyte characteristics and 
sporophyte development were studied from labora- 
tory cultures grown from spores which had been 
planted on modified Bristol’s agar. The following 
data were obtained: 

A low percentage of spore germination was 
observed in both P. atropurpurea and P. glabella, 
while a slightly higher germination rate was noted 
in P. viridis. Ornamentation of the spore wall is 
characteristic of each species and of taxonomic 
value. 

Gametophytic differences were found to be 
sufficiently distinctive to afford a method of classi- 
fying the three species. Prothallia of P. glabella 
possess cremulate margins, those of P. atropurpurea 
are scalloped and rather deeply lobed while those of 
P. viridis are usually less deeply lobed and more 
angular in appearance, 

The gametophytes of the species under investi- 
gation showed variations in respect to the formation 
of sex organs. No archegonia were observed, 
Antheridia appeared in approximately 15% of the 
prothallia of P, atropurpurea, in 5% of those of P. 
glabella and in 12% of those of P. viridis. No an- 
theridia occurred on prothallia with sporophytes. 
Further work is in progress to clarify this type of 
distribution of sex organs, at least in part, by deter- 
mining whether or not a genetical mechanism is 
responsible. 

Apogamous sporophytes began to develop about 
two months after spore germination. The first 
marked indication of their appearance was the pro- 
duction of rings of multicellular hairs by the gamet- 
ophytes, followed by cylindrical outgrowths, which 


















































966 BOTANY 





expanded to form the first leaves in each 
case. At about this time the primary root 
developed. 

Gametophytes of P. atropurpurea and P. 
viridis produced only one apogamous sporophyte 
on each gametophyte, immediately posterior to 
the apical notch; but prothallia of P. glabella 
regularly developed several apogamous out- 
growths on each gametophyte at any point along 
the margin. 

Juvenile leaves of the sporophytes proved 
to be of value in classifying the three Pellaea 
species. Marginal cells of these juvenile 
leaves are distinct in the three species. 

Mature leaf forms of P. atropurpurea are 
extremely variable, ranging from those whose 
pinnae are entire through types with various 
lobings to leaves whose lower pinnae are pin- 
nately compound into nine pinnules, Mature 
leaves of P. glabella and P. viridis also pre- 
sent a variety of forms but are not as vari- 
able as P. atropurpurea. 

Lower epidermal cells of mature leaves 
were observed to be sufficiently different so 
as to be of diagnostic value. 

Characteristic leptosporangiate sporangium 
development was noted in all three species up 
to the formation of eight sporogenous cells. 
At this point there are three possible methods 
of development, which may occur, and these 
result in three types of sporangia. 

Sixteen-celled sporangia arise in a manner 














similar to that in sporangia produced in sexual 
fern species, by a regular division of the 
eight sporogenous cells to form sixteen spore 
mother cells, which eventually become spheri- 
cal and surrounded by the two-layered tapetum. 
Eight-celled sporangia result from an inter- 
rupted mitosis which occurs in the eight sporo- 


genous cells. Mitosis proceeds to vrophase or 
metaphase, but the chromosomes, which have 
already doubled, lose their identity, and the 
nuclei revert to a resting state. Restitution 
nuclei formed in this manner are relatively 
large with spherical nucleoli, and they contain 
twice the chromosome number of the parent 
sporophyte. There are thus two eight-celled 
stages. Meiosis of these cells may be regular, 
in which case, at diakinesis, there are eighty- 
seven pairs of chromosomes; or, the process 
may be disturbed with irregular pairing of the 
chromosomes to form univalents, bivalents and 
multivalents. Morphologically normal tetrads 
are usually produced in eight-celled sporangia. 
Whether or not the spores are genetically 
normal as well has not been determined, 
Sporangia of the third type contain a num- 
ber of spore mother cells intermediate be- 
tween eight and sixteen. They are formed by 
an interrupted mitosis, similar to that de- 
scribed in the production of eight-celled spor- 
angia, but this only occurs in one or several 


of the eight sporogenous cells and forms resti- 
tution nuclei. Some of the cells then, in this 
type of sporangium, contain twice the chromo- 
some number of the parent sporophyte, while 
others have a chromosome number equal to 
that of the parent sporophyte. 

In addition to the aberrancies noted above, 
numerous aborted sporangia, asynchronous 
divisions of spore mother cells within a single 
sporangium, multipolar spindles, multinucleate 
spore mother cells and polysporic tetrads were 
observed frequently. Such disturbances in the 
meiotic process indicate that these three Pellaea 
species probably are triploids of hybrid origin. 
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A CYTOCHEMICAL INVESTIGATION 
OF ENZYME ACTIVITIES IN THE 
DEVELOPING POLLEN OF TRADESCANTIA 
PALUDOSA AND LILIUM LONGIFLORUM 
VAR. CROFT 


(Publication No. 6420) 


Ralph Francis Palumbo, Ph.D. 
University of Washington, 1953 











A cytochemical investigation of four enzymes 
(succinic dehydrogenase, acid phosphatase, alkaline 
phosphatase and adenosinetriphosphatase) was made 
at various stages of microsporogenesis and micro- 
gametogenesis in Tradescantia paludosa and Lilium 
longiflorum var. Croft. The purpose of this 
study was to determine the sites and relative 
activities of these intracellular enzymes in 
order to contribute to a better understanding 
of some of the changes known to occur during 
these processes. The information obtained from 
this study was compared with the results that 
have been reported by other workers on 
changes in oxygen comsumption, phosphatase 
activity, and nucleic acid and protein content 
during pollen development. 

Modifications of the standard cytochemical 
techniques for the four enzymes were used, 
and are fully described. These modifications 
avoided long incubation periods and embedding 
and sectioning procedures, and it is believed 
that the results obtained were reliable, despite 
some criticisms that have been made of cyto- 
chemical methods. 

It was found that succinic dehydrogenase 
activity was high in the pollen mother cells, 
was low in the stages of meiosis, and lowest 
in the early microspore stage. The greatest 
dehydrogenase activity was found to occur in 
the gametophyte stages. A correlation is 
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apparent between the low level of enzyme 
activity in the stages of meiosis and the drop 
in oxygen consumption in these stages that has 
been reported by other workers. 

Acid phosphatase activity was low in the 
early stages of meiosis, higher in the latter 
stages of meiosis, lower in the microspores, 
and high in the microgametophyte. This enzyme 
was usually higher in the cytoplasm than in 
the nucleus. There were slight differences in 
the results of the studies with the two species, 
but the stages at which changes in activity 
occurred were similar. An inverse relation- 
ship was found to exist between phosphatase 
activities in our tests and ribose nucleic acid 
contents reported elsewhere; at the stages in 
which ribose nucleic acid was high, acid phos- 
phatase activity was low. Some correlations 
were also found between the results of our 
tests with acid phosphatase activity and desoxy- 
ribose nucleic acid and protein contents re- 
corded in the literature. Agreement was found 
between the results of our tests and the re- 
sults of microchemical studies of phosphatase 
activity reported by others. 

The tests for alkaline phosphatase activity 
were inconsistent, and the results obtained 
are treated as being only preliminary in na- 
ture. The highest activity was present in the 
nucleolus, lower activity was present in the 
nucleus proper, and very little activity was 
detected in the cytoplasm. 


A correlation was found between the results 
of our studies with adenosinetriphosphatase 
activity and the data reported by other authors 
on the contents of nucleic acids and protein. 
At the stages of pollen development in which 
enzyme activity was high, nucleic acid and 
protein contents were also high. 

Adenosinetriphosphatase activity was higher 
in the nucleus than in the cytoplasm, and 
was most active at stages differing from the 
common acid phosphatase. On these bases, 
it is believed that adenosinetriphosphatase is 
distinct from the enzyme hydrolyzing glycero- 
phosphate, 

It is proposed that the energy liberated 
by the hydrolysis of adenosinetriphosphate is 
used for nucleic acid and protein synthesis, 
and that the phosphate liberated by acid phos- 
phatase might be used for the same purpose. 
Ribose nucleic acid synthesis is reported to 
be at a maximum when acid phosphatase 
activity is lowest; it is also proposed that 
these processes are related. 
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DETERMINATION OF GERMANIUM 
AS 12-TUNGSTOGERMANATE 


(Publication No. 6471) 


Lyle Hamilton Phifer, Ph.D. 
Vanderbilt University, 1953 


A gravimetric method for the determination of 
germanium has been developed using 12-tungsto- 
germanic acid and tetraphenylarsonium chloride, 

This method depends upon the quantitative con- 
version of germanate ion and excess tungstate ion 
into 12-tungstogermanic acid and the subsequent pre- 
cipitation of the heteropoly acid with tetraphenylar- 
sonium chloride. The precipitate is washed with di- 
lute nitric acid, filtered on a Selas crucible, dried at 
110° C, and weighed as tetraphenylarsonium 12-tung- 
stogermanate, | (CeHsl4 AslaGeEWi2 040. The gravimetric 
factor for germanium is 0.0163. 

It has been found that the conversion of germanate 
ion to 12-tungstogermanate ion is rapid and complete 
only when a paratungstate solution is used, the pH is 
maintained between 5 and 6, and the temperature is 
95° C to 100° C. Quantitative formation may be ob- 
tained only when the pH is maintained between 6 and 
4. Since the excess of paratungstate ion is precipi- 
tated by tetraphenylarsonium chloride, it must be re- 
moved prior to the addition of the precipitating agent. 

Arsenates, arsenites, borates, phosphates, sul- 
phates, and silicates must be absent or be removed 
in preliminary treatment since they form heteropoly 
acids. Reducing ions, which destroy the complex ion, 
such as Sn** or VO*t must be absent or destroyed by 
previous oxidation. The anions citrate, tartrate, oxa- 
late, and acetate interfere with the formation of the 
heteropoly acid and with the removal of the excess 
tungstate. A large group of anions which react with 
tetraphenylarsonium ion directly such as perchlorate, 
periodate, perrhenate, permanganate, thiocyanate, 
periodide, and complex metal halides and thiocyan- 
ates, must be absent. The chloride ion must be ab- 
sent to prevent the loss of germanium as volatile 
GeCl,. 

Good accuracy is obtained when the quantity of 
germanium to be determined is within the range 0.04 
to 6.0 mg. 

An isotope dilution method for determining ger- 
manium is suggested taking advantage of the favor- 
able 12-tungstate to 1-germanium ratio. 

The solubilities of GeS, and Mg.Ge0, in the solu- 
tions from which they are usually precipitated were 
found to be respectively 2.2 x 10-* moles per liter 
at 30° C and 1.3 x 10° moles per liter at 29° C. 

The solubilities of the cinchonine and tetraphenyl- 
arsonium precipitates of 12-tungstogermanic acid 


were found to be less than 3.9 x 10-° moles per 
liter at 30° C. 
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CHEMISTRY, BIOLOGICAL 
THE SUPPLEMENTARY EFFECT OF PROTEIN 
AND AMINO ACIDS ON THE “POOR RICE 
DIET” OF SOUTH INDIA 


(Publication No, 6174) 


Ratnabai Arulanantham, Ph.D. 
Northwestern University, 1953 


The importance of the protein element in the nu- 
trition of persons on the Rice Diet of South India has 
not been fully investigated. It was decided to study 
the supplementary effect of protein and amino acids 
on this diet fed to rats when it had been made ade- 
quate with regard to the “Accessory food factors” in 
which it is known to be deficient. 

These factors were calcium, vitamin A and rib- 
oflavin chosen on the following basis, A deficiency 
of calcium has been shown to be the most critical on 
the Rice Diet. Clinical studies reveal that the ma- 
jority of deficiency sumptoms are those resulting 
from an insufficiency of vitamin A and the B-com- 
plex. Hence vitamin A was the second factor, When 
the B-complex group of vitamins was tested on rats 
fed the Rice Diet supplemented with calcium and 
vitamin A, it was found that riboflavin could replace 
all the other members of the B-complex group, under 
these experimental conditions, as judged by growth 
over a period of six weeks, 

Weanling rats were fed the Rice Diet eaten by 
the poorer classes in South India, This diet con- 
sisted of rice (“converted” rice approximately 90%). 
lentils, green banana, egg plant, and small amounts 
of coconut, sesame oil and mutton. The basal diet 
was supplemented with calcium (as calcium lactate), 
vitamin A (100 I.U. per rat per week), and riboflavin 
(40 micrograms per rat per day). Ten per cent vi- 
tamin-test casein was used as the standard protein 
supplement, and amino acid mixtures were pat- 
terned after it. All diets were made isonitrogenous 
with 10 per cent casein by the addition of 1-glutamic 
acid. 

The results show that casein stimulated growth 
to a highly significant degree,’ that no single essen- 
tial amino acid increased the growth of rats fed the 
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Rice Diet, that a combination of threonine and lysine 
gave an increase in growth 58.35 per cent of that 
found with the casein supplement, and that a mixture 
of all the essential amino acids increased growth to a 
level 76.86 per cent of that obtained with casein, The 
essential amino acids did not give a further increase 
in growth when they were fed in conjunction with the 
non-essential amino acids, 

A supplement of oil (0.5 cc. sesame oil per rat 
per day) with the Rice Diet and the Rice Diet supple- 
mented with 10 per cent casein had no effect on the 
growth of rats, 

The serum protein of rats fed the Rice Diet was 
within the normal range, indicating that the proteins 
of rice are adequate for maintaining a normal serum 
protein level, An increase in the serum non-protein 
nitrogen was seen in rats fed the Rice Diet supple- 
mented with amino acid mixtures that had a depress- 
ing action on growth, 

An increase in liver lipids was seen in rats on the 
Rice Diet, the Rice Diet supplemented with 10 per 
cent casein and the Rice Diet supplemented with ses- 
ame oil, The addition of both oil and casein to the 
Rice Diet reduced the liver lipids to a normal level. 

An evaluation of the data obtained on young rats 
fed the Rice Diet of South India, over a period of six 
weeks, shows that there exists an order of impor- 
tance among the major deficiencies in the diet — first, 
calcium, then vitamin A and riboflavin, protein, and 
finally fat. 


1, The addition of 10 per cent vitamin-free casein 
to the unsupplemented Rice Diet proved deleterious 
as judged by the development of a vitamin A and 
riboflavin deficiency. 
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THE IDENTIFICATION 
OF THE CARBOHYDRATE AND LIPID 
CONSTITUENTS OF THE LIPOPROTEIN 
FROM CELLULAR NUCLEI 


(Publication No, 6031) 


Anthony Joseph Barak, Ph.D. 
University of Missouri, 1953 

The purpose of this investigation was to identify 
the lipids present in the lipoprotein complex of cel- 
lular nuclei. During the course of the study, carbo- 
hydrate was also found to be contained in the com- 
plex, The study was then extended to include the 
identification of the carbohydrates. 

Both chemical tests and paper chromatography 
were used to identify the lipid constituents which 
were found to be cholesterol, neutral fai, and phos- 
pholipids containing choline, serine and ethanol- 
amine, 

When it was found that carbohydrate is a part of 
the complex, an attempt was made to determine the 


total carbohydrate quantitatively. It was shown that 
the whole complex contained, after hydrolysis in 1 N 
sulfuric acid, five per cent reducing substance (as 
glucose) by the method of Somogyi. This maximum 
value was reached after 30 minutes of hydrolysis. 

Chemical tests and chromatographic analyses 
show that hexose, believed to be glucose, and hexo- 
samine, believed to be galactosamine, are present in 
the complex, 

Tentative experiments also show that glucuronic 
acid and ethereal sulfate are present in this material. 
The evidence therefore suggests that the carbohy- 
drate may exist in the form of a polysaccharide sim- 
ilar to chondroitin sulfuric acid, mucoitin sulfuric 
acid or heparin. 

This work has more firmly established the con- 
cept that the protein complex in question contains 
lipid and it indicates that carbohydrate is also a part 
of the complex. 
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PHYSICAL AND CHEMICAL STUDIES 
OF A LIPOPROTEIN COMPLEX 
OF CELLULAR NUCLEI 


(Publication No. 6051) 


Arnold Jay Funckes, Ph.D. 
University of Missouri, 1953 


The purpose of this problem was to further char- 
acterize and study the lipoprotein complex of cellular 
nuclei. It was felt that a better knowledge of nuclear 
constituents would be essential to an understanding 
of their physiological role. 

The author of this study attempted to “solubilize” 
the lipoprotein complex by milder means than those 
formerly used. It is concluded that the complex is 
very insoluble, and that it is not truly solubilized, but 
merely dispersed. Studies with the electron micro- 
scope and ultracentrifuge indicate that in the disper- 
sion process the material is broken into particles of 
widely varying size. 

The removal of lipid from the complex by various 
organic solvents was studied. The complex was found 
to contain approximately 40 per cent lipid as deter- 
mined by nitrogen and phosphorous contents. The ni- 
trogen and phosphorous content of various fractions of 
the complex was determined, 

Marked similarities are pointed out in the physical 
and chemical properties of the lipoprotein complex of 
cellular nuclei, the thromboplastic protein of tissues, 
and the stroma of erythrocytes. 
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THE EFFECT OF CARBOXYPEPTIDASE 
ON THE CHYMOTRYPSINOGEN- 
CHYMOTRYPSIN SYSTEM 


(Publication No. 6412) 


Jules A. Gladner, Ph.D. 
University of Washington, 1953 


In an attempt to elucidate in molecular terms the 
nature of the changes which occur when a zymogen is 
activated, the C-terminal amino acid residues of the 
chymotrypsinogen-chymotrypsin system were deter- 
mined using hydrolysis by carboxypeptidase as an 
analytical tool. 

When crystalline carboxypeptidase is allowed to 
act on crystallized chymotrypsinogen, free of adven- 
titious amino acids, peptides or active endopepti- 
dases, no hydrolysis whatsoever occurs. However, 
under similar experimental conditions (pH 7.8, 25°, 
substrate/enzyme mole ratio 20/1), carboxypepti- 
dase liberates from crystallized, diisopropylfluoro- 
phosphate (DFP) inactivated a-, B- and ¥-chymo- 
trypsin, several amino acids; leucine and tyrosine 
appear most rapidly, each maximally ina 1:1 ratio 
with respect to these proteins. 

Other amino acids appearing more slowly and in 
much smaller quantities include, threonine, glycine, 
Serine, asparagine, aspartic acid, alanine, trypto- 
phan and valine. Paper and column chromatography 
were used to identify the liberated amino acids in re- 
lation to time of hydrolysis. The amino acids liber- 
ated by carboxypeptidase from the B- and Y- forms 
of chymotrypsin, as judged by paper chromatography, 
indicated that these proteins are identical but differ 
from the a-form, although all three have the same 
C-terminal amino acid residues. 

Considerations of the experimental data in con- 
junction with the known substrate specificities of the 
enzymes involved in activation of chymotrypsinogen 
lead to the conclusion that during tryptic activation 
cyclic polypeptide chain(s) of chymotrypsinogen are 
opened so as to yield 1. two open polypeptide chains 
of a-chymotrypsin, containing leucine and tyrosine 
as C-terminal groups and 2. a basic peptide(s) split 
from the carboxyl end of an intermediate form, 
Chromatographic evidence of this basic peptide(s) 
containing lysine, arginine, serine, glycine, aspartic 
acid, alanine, glutamic acid, possible valine, and 
leucine, has been obtained. 

Ultracentrifugal studies on the enzymatically 
modified DF P-q@-chymotrypsin showed that this mod- 
ified protein did not undergo the dimerization phe- 
nomenon characteristic of native and DF P-a-chymo- 
trypsin. These results, therefore, indicate that the 
dimerization of a-chymotrypsin proceeds via one or 
both of the C-terminal amino acid residues. 

The possible formation and identification of B- 
and ¥-chymotrypsin is discussed. 

Chymotrypsinogen B, when acted upon by carboxy- 
peptidase, yields non-stoichiometric amounts of leu- 
cine and tyrosine, 0.2 and 0.6 equivalents each per 
mole protein, respectively. With DFP-inactivated 
chymotrypsin B as substrate, leucine and tyrosine 
are again liberated, 0.5 and 1.0 equivalents each per 


mole protein, respectively. These results are at 
present inexplicable. 
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A COLORIMETRIC METHOD FOR THE 
DETERMINATION OF URINARY METABOLITES 
OF PROGESTERONE OR RELATED 
SUBSTANCES: ITS APPLICATION IN STUDIES 
OF REPRODUCTIVE PHYSIOLOGY 


(Publication No. 6054) 


Betty Ruth Glasgow, Ph.D. 
University of Missouri, 1953 


The purposes of this study were: (1) to develop a 
method for the determination of the concentration of 
metabolites of progesterone or closely related sub- 
stances in the urine of the pregnant sow throughout 
gestation; (2) to isolate and determine the type of 
metabolic products in pregnant sows urine and their 
relative concentrations at critical stages in gesta- 
tion; and (3) to obtain more knowledge regarding the 
influence of certain endocrine products in the main- 
tenance of viable embryos. 

The procedure for the extraction of the urinary 
metabolites is a modification of that described by 
Astwood and Jones. The modification included the 
development of a better procedure for separation of 
chromogenic impurities from the extract which made 
possible the use of a colorimetric method, The new 
colorimetric method is not only capable of detecting 
small quantities of pregnanediols, but determines 
both ketonic and non-ketonic pregnane derivatives. 

With this method the presence of three metabo- 
lites in the urine of the pregnant sow were demon- 
strated, including a conjugated fraction containing a 
non-ketonic steroid and a non-conjugated fraction 
containing both ketonic and non-ketonic steroids. 

These metabolites are present in the urine of the 
pregnant sow at a lower concentration during early 
gestation and show a progressive increase until 
shortly before parturition, with the exception of a 
marked decrease of short duration in concentration 
around the 17-25th day. 

Studies made during early gestation to determine 
the relationship between the concentration of these 
metabolites and changes occurring in the reproduc- 
tive tracts of sows indicate a significant correlation 
between the level of these metabolites and the num- 
ber of embryos and the number of corpora lutea 
present, 

These data indicate that the precursors of the 
steroid metabolites in the two fractions are appar- 
ently produced by different tissues. It is probable, 
on the basis of the high correlation with the number 
of corpora, that the conjugated metabolite is of 
ovarian origin; whereas the metabolites in the non- 
conjugated fraction are from another source, and 
that constituents of both fractions may play a role in 
the maintenance of viable embryos. 
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THE EFFECT OF REDUCING AGENTS 
ON SOME PHYSICAL AND CHEMICAL 
PROPERTIES OF KERATIN FIBERS 


(Publication No. 6207) 


Herman E. Jass, Ph.D. 
Northwestern University, 1953 


The effect of reducing agents on hair fibers was 
measured by studying the relaxation curves of fibers 
kept at constant elongation in a solution of the rea- 
gent. The reducing agents studied were the salts of 
hydrosulfuric, nitrous, sulfurous, and mercaptoacetic 
acids, and chromous and stannous chlorides. In the 
case of the negative reducing ions, the extent of re- 
duction of stress within the fiber, as measured by the 
equilibrium stress level, was dependent on the reduc- 
tion potential of the reagent, The reduction potential 
of the reagent was varied by changing the concentra- 
tion of hydrogen-ion or of the oxidized form of the 
reagent. The time or type of pretreatment of the 
hair fiber did not affect the equilibrium stress level 
achieved with a specific reducing agent. The as- 
sumption that the reduction of stress caused by a re- 
ducing agent was due to reduction of cystine in the 
keratin fiber to cysteine, was confirmed by chemical 
analyses of treated hair fibers. 

Kinetically, the reaction of hair with bisulfite and 
also with mercaptoacetate ions resembled a pseudo- 
first order variety. The velocity of the reaction be- 
tween hair and mercaptoacetate ions was apparently 
dependent on the concentration of RS” ion at low con- 
centrations of reagent. 

Stannous and chromous chlorides were found to 
have no effect on the relaxation rate of extended hair 
fibers. The lack of reduction was explained as a 
failure of these positively charged reducing ions to 
come within reacting distance of the keratin disul- 
fide bonds due to the repulsion of the positively 
charged zwitter-ion form of the protein in acid 
solution, 
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THE URINARY EXCRETION OF TRYPTOPHAN 
AND TRYPTOPHAN METABOLITES FOLLOWING 
THE INGESTION OF D- AND DL-TRYPTOPHAN 


BY THE NORMAL HUMAN SUBJECT 
(Publication No. 6527) 
Ralph Rolland Langner, Ph.D, 
State University of Iowa, 1953 


The reddish-purple precipitate produced upon the 
addition of 0.1 N iodine solution to the urine excreted 


following the ingestion of DL-tryptophan, but not after 
the ingestion of L-tryptophan, has been shown to be 
tryptophan. This is contrary to the conclusion of 
Albanese and Frankston that an “aberrant metabolite” 
is the responsible agent, The oxidation product 
formed with iodine in the urine excreted after the 
ingestion of D- or DL-tryptophan was spectrophoto- 
metrically identical with the product formed in nor- 
mal urine to which tryptophan was added. Bromine 
was found to produce the same oxidation product. 
Conditions favoring the production of the reddish- 
purple precipitate have been determined, 

Three different chemical methods for the deter- 
mination of tryptophan have shown that approxi- 
mately 1.2 gm. of a 2 gm. oral dose of D-tryptophan 
or of a 4 gm. dose of DL-tryptophan is excreted, ap- 
parently as tryptophan, This is at variance with the 
claim of Albanese and Frankston that under such 
circumstances no extra tryptophan is excreted, 

The Albanese-Frankston method for measuring 
tryptophan has been studied and possible sources of 
error have been indicated. The method has been 
shown not to be a “modification” of the Jolles’ indican 
procedure, Elucidation of the mechanism involved 
has been sought, The other methods employed for 
the measurement of tryptophan have been discussed. 

Partition chromatography on concentrated urine 
indicated the presence of tryptophan (presumably 
the D-isomer), D-kynurenine and a trace of acetyl- 
tryptophan, The acetyltryptophan was apparently 
produced metabolically. 

The amino nitrogen and total nitrogen of a mer- 
curic sulfate precipitate of the urine have been 
measured, Extraneous sources of nitrogen precipi- 
tated have made correlation with colorimetric re- 
sults difficult. 
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DISTRIBUTION OF ENZYMES IN HEAD, 
TAIL AND MIDPIECE FRAGMENTS 
OF BULL SPERMATOZOA 


(Publication No. 6152) 


Leonard Nelson, Ph.D. 
University of Minnesota, 1953 


Pooled bull semen was washed by alternate cen- 
trifugation and resuspension in pyrex-redistilled 
water and the seminal fluid discarded, The packed 
sperm was ground in a pyrex mortar in a semi-frozen 
state. The suspended homogenate was separated into 
its components, heads, midpieces, and tails by dif- 
ferential centrifugation after an aliquot was set aside 
as a standard. Yields averaging 46, 18 and 25% were 
obtainable on the basis of the nitrogen contents of the 
respective fractions. 

Enzyme assays were performed on the various 
fractions to determine the distribution of adenylpyro- 
phosphatase, succinic dehydrogenase and cytochrome 
oxidase, 
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Apyrase activities of suspensions, extracts and 
residues of both water and KCl-extracted fractions 
were assayed by measuring the rate of liberation of 
orthophosphate from excess ATP by a colorimetric 
method. The specific activity of the tail fractions 
was about three times that of the midpieces and 
standard preparation, whereas the head fraction con- 
taining about half the total nitrogen had practically no 
activity. While about 2/3 of the tail nitrogen was sol- 
uble in water, all of the tail N was KCl-soluble. The 
midpiece nitrogen was 1/8 to 1/6 soluble in water 
and KCl; and the head N was insoluble in both water 
and KCl. Phosphate-liberation of the sperm prepa- 
rations was apyrase rather than ester phosphatase in 
nature inasmuch as the preparations were relatively 
inactive towards the organic phosphate esters, gly- 
cerophosphate, hexosediphosphate and yeast adenylate 
at pH 7.5. 

Succinic dehydrogenase was assayed by a spectro- 
photometric method measuring the reduction of cyto- 
chrome c, The rate of cytochrome c reduction was 
linear with time and it was found that the tails and 
midpieces contain nearly all of the succinic dehydro- 
genase activity. The tails containing about a third of 
the total nitrogen account for over half the total orig- 
inal activity of the homogenates, whereas the mid- 
pieces with about 1/8 of the nitrogen have about a 
third of the original total activity. The negligible 
amount of activity of the head fraction may probably 
be accounted for by the presence of flagellar contam- 
inants. The succinic dehydrogenase activity of sperm 
homogenates in the presence of added succinate is 
completely inhibited by M/30 malonate, 

A cyanide-sensitive enzyme which catalyzes the 
oxidation of reduced cytochrome c was also found by 
spectrophotometric assay of the bull sperm homo- 
genates; the distribution of this enzyme closely par- 
allels that of the succinic dehydrogenase; the tail 
fraction again containing over half the total original 
activity, while the midpieces have about a fourth of 
the activity, and the heads are again relatively inac- 
tive, 

The distribution in the spermatozoon of the oxi- 
dative enzymes and of the apyrase suggests the pos- 
sibility that systems which have been regarded as 
responsible for the oxidative synthesis of high-energy 
phosphate compounds such as ATP, are in close mor- 
phological relationship to the motile apparatus, 
which, in turn, may be associated with a system cap- 
able of transforming the chemical energy of the ATP 
into mechanical energy, for sperm motility. 
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THE PRODUCTION, PURIFICATION, 
AND PARTIAL CHARACTERIZATION 
OF STREPTOLYSIN 0, AN HEMOLYSIN 
PRESENT IN BROTH FILTRATES AFTER 
THE GROWTH OF HEMOLYTIC STREPTOCOCCI 


(Publication No. 6235) 


Ella Irene Pentz, Ph.D, 
Northwestern University, 1953 


Streptolysin O has been isolated from Todd-Hewitt 
broth filtrates, containing an excess of cysteine, by 
direct adsorption onto calcium phosphate, Repeated 
efforts to precipitate the substance responsible for 
the hemolytic activity with ammonium sulfate were 
unsuccessful, either because of the very low yields 
of active material obtained or because the products 
obtained were highly unstable, Considerable con- 
centration of the lysin has been achieved by re- 
peated adsorption onto and elution from calcium 
phosphate, always keeping the hemolysin in a reduced 
condition by the presence of large amounts of cysteine. 

All preparations of Streptolysin O so obtained 
were observed to hydrolyze spontaneously, when put 
into solution at any pH from 2.0 to 8.2, into large and 
small fragments, some of which were small enough 
to pass through a cellophane membrane. These di- 
alizable fragments were characterized by the ability 
to absorb light at a wave length of 280 mu and by a 
positive Biuret reaction, They were therefore con- 
sidered to be peptides, This hydrolytic process did 
not destroy hemolytic activity. Use was therefore 
made of this spontaneous hydrolysis to concentrate 
Streptolysin O in the preparative procedure, The 
above hydrolytic cleavage was not inhibited by anti- 
streptolysin O or by cholesterol, two specific in- 
hibitors of the hemolytic activity. 

Streptolysin O has been found to be sensitive to 
the concentration of H ions and has greatest stability 
between pH 5.7 and 7.0. Active concentrates of this 
lysin give a positive Biuret reaction and nitrogen 
analyses consistent with the concept that it is pro- 
tein-like in character, Electrophoretic analyses in- 
dicate that it is a polypeptide or a low molecular 
weight protein, Its size is such that it will not dia- 
lyze through Visking casing. The carbohydrate con- 
tent is negligible, Sulfhydryl groups are present to 
the extent of 3.7 micrograms per mg. in preparations 
having a high order of activity. 

Electrophoretic analysis combined with precipi- 
tation experiments indicate that two forms of Strepto- 
lysin O exist having different isoelectric points and 
different hemolytic activities. One form, considered 
to consist largely of irreversibly oxidized hemolysin 
has an isoelectric point of approximately 4.4 and an 
hemolytic activity of 5 to 10 Todd combining units 
per mg. The other form has much higher hemolytic 
activity and although separation from the salt bound- 
ary was not consistently achieved electrophoretically 
it appears to have an isoelectric point between 5,7 and 
7.0. This second form of Streptolysin O is the more 
unstable and tends to convert to the first form. The 
two forms of the lysin can be separated by solution 
in 0.1 M. sodium bisulfite and by then allowing the pH 
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of this solution to fall to 4.4-4.7, At this point the 
less active form precipitates and, if the pH is not 
promptly returned to neutrality, more of this type of 
Streptolysin O is produced. 

A few studies of the specificity of the inhibition of 
hemolytic activity by cholesterol and related steroids 
have been carried out, It has been shown that the 
most active steroid suspensions are those made from 
compounds possessing a free functional hydroxyl 
group at carbon atom 3, having the beta configuration, 
and a side shain at carbon atom 17 which has more 
than four carbon atoms and no double bond, Filtra- 
tion studies have shown that the active fraction of 
these sterols passes a fine sintered glass filter. 
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THE BIOSYNTHESIS OF TRYTOPHAN 
BY CLAVICEPS PURPUREA 


(Publication No, 6341) 


Varro Eugene Tyler, Jr., Ph.D. 
University of Connecticut, 1953 





Claviceps purpurea (Fries) Tulasne was grown in 
submerged culture ina medium of known chemical 
composition, Mycelium thus produced was collected 
at maturity, washed and tested for its ability to syn- 
thesize tryptophan and related compounds ina re- 
placement culture consisting of M/15 phosphate buf- 
fer at pH 7.5 and various precursors. 

Under these conditions no accumulation of indole 
could be detected in the replacement cultures, but ad- 
dition of that compound resulted in its utilization with 
subsequent tryptophan production. The quantitative 
aspects of indole uptake and tryptophan formation 
were followed colorimetrically over periods of 1, 2, 
4 and 8 hours. Addition of serine increased the ra- 
pidity of indole utilization and tryptophan synthesis, 
but the requirement for serine was a relative one. 

It therefore appeared that the organism was capable 
of limited serine synthesis, since that amino acid was 
not added to the culture medium. The synthesis of 
tryptophan by the condensation of indole and serine 
corresponds to that reaction which exists in certain 
Neurospora mutants and which has been postulated to 
occur in certain bacteria. 

The identity of the product as tryptophan was 
verified by subjecting extracts to paper partition 
chromatography in various solvent systems. In ad- 
dition to tryptophan, anthranilic acid formed from 
indole was detected chromatographically, but anthra- 
nilic acid failed to substitute for indole as a trypto- 
phan precursor in Claviceps. Some anthranilic acid 
disappeared from the replacement culture over an 8 
hour period, and this uptake was facilitated by addi- 
tions of glucose, but no tryptophan was formed. 

Shikimic acid also failed to serve as a tryptophan 
precursor and was not influenced by additions of 
serine or glucose. Assuming the biosynthetic scheme 








in Claviceps to be identical with that of Neurospora, 
the pathway was apparently blocked between anthra- 
nilic acid and indole. Thus anthranilic acid or any 
compound prior to it in the pathway (shikimic acid) 
could not serve as a tryptophan precursor. 

Tryptophan disappeared from Claviceps replace- 
ment cultures ina relatively short time, and some of 
the factors which influenced its utilization were in- 
vestigated. The optimum hydrogen ion concentration 
for tryptophan utilization was so near the neutral 
point that substitution of water for the pH 7.5 phos- 
phate buffer showed little quantitative effect. This 
also indicated that added phosphate was not required 
for the reaction. Serine definitely inhibited trypto- 
phan utilization, possibly by coupling with one of the 
breakdown products of tryptophan (indole?) to produce 
additional tryptophan and maintain a dynamic equilib- 
rium in favor of that compound. In the quantity 
tested, tryptophan did not inhibit the formation of 
additional tryptophan. 

The biogenetic relationship between tryptophan 
and lysergic acid suggested that the former might 
serve as a precursor for the latter. No such reaction 
could be demonstrated in the replacement cultures 
and the only product of tryptophan utilization which 
could be identified was nicotinic acid. 

It will probably be necessary to study the me- 
tabolism of Claviceps grown under natural parasitic 
conditions to verify any possible biosynthetic rela- 
tionship between tryptophan and lysergic acid. 
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PART I 
THE SYNTHESIS OF SOME N-PHENYLACETYL 
DERIVATIVES OF AMINO ACIDS AND 
DIPEPTIDES AND RELATED COMPOUNDS 
AS POSSIBLE INHIBITORS OF DENTAL CARIES 
PART II 
A QUANTITATIVE STUDY OF THE 
PERMEABILITY OF HUMAN TEETH 


(Publication No. 6252) 


Carl Wachtl, Ph.D. 
Northwestern University, 1953 


PART I 


The purpose of this work was to synthesize some 
N-phenylacetyl derivatives of amino acids and di- 
peptides and related compounds, and to investigate 
their properties as inhibitors of acid formation by 
oral microorganisms when carbohydrates were used 
as substrates. It was thought that these compounds on 
the basis of their structure may be retained in the 
oral cavity and thus become functional as possible 
inhibitors of dental caries. 

The N-phenylacetyl derivatives of glycine, alanine, 
valine, ornithine, lysine, isoleucine, asparagine, 
phenylalanine, cystine, and tryptophan were 
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synthesized. A method for the preparation of N- 
phenylacetyl dipeptides containing identical amino 
acids was developed, and three compounds of that 
type, namely, N-phenylacetylglycylglycine, N-phen- 
ylacetylalanylalanine, and N-phenylacetylsarcosyl- 
sarcosine were prepared. These compounds, 
‘sarcosine anhydride, and the silver salt of N-phenyl- 
acetylglycine were tested in vitro for their properties 
as inhibitors of acid formation. Eight of them 

showed some inhibition of acid formation at a concen- 
centration of 50 milligrams per 100 milliliters of 
saliva. Five compounds, namely, N-phenylacetyl- 
phenylalanine, N-phenylacetyltryptophan, N-phenyl- 
acetylalanylalanine, sarcosine anhydride, and the 
silver salt of N-phenylacetylglycine were active at 
the ten milligram level. In order to be considered 

as an effective inhibitor of acid formation, a com- 
pound should be active at a concentration of one mil- 
ligram per 100 milliliters of saliva. Two compounds, 
namely, sarcosine anhydride and the silver salt of 
N-phenylacetylglycine were found to be active at that 
level. Adsorption tests on casein showed that these 
two compounds were adsorbed to a fair degree. 





PART II 


Because of the differences between acid decalci- 
fication in vitro and dental caries in vivo, it was 
deemed possible that the penetration of the tooth by 
the carious lesion may, perhaps, be associated with 
physical phenomena connected with permeability. It 
was thought, therefore, that a quantitative investiga- 








tion of the permeability of human teeth in vitro may 
cast some light on the etiology of the carious process 
and its morphological characteristics. 

Sound anterior human teeth were selected, and 
the pulp was removed manually. Each tooth was set 
up in such a way as to act as a membrane. The out- 
side of the tooth was partially exposed to aqueous 
solutions containing different concentrations of am- 
monium hydroxide, urea, and urea in the presence of 
either glucose or sucrose. Materials which perme- 
ated the tooth were determined quantitatively by 
chemical means at various time intervals. 

It was found that the small molecular weight sub- 
stances, namely, ammonium hydroxide and urea, 
penetrated the tooth at rates which may be physio- 
logically significant. The rate of penetration of am- 
monium hydroxide was more rapid than that of urea 
if both were present in equal molar concentrations. 
There was an approximately linear relation of 
amount penetrated with time. It was observed that 
the rate of penetration of urea decreased in the pres- 
ence of either glucose or sucrose, and that sound an- 
terior human teeth were not permeable to either 
glucose or sucrose under the conditions of the experi- 
ment. Permeability of the tooth decreased with age. 

It is, therefore, evident that the tooth can behave 
as a semipermeable membrane, and it was suggested 
that the dental plaque plays an important role in the 
development of the carious lesion. Possible infer- 
ences from the results of this work to the morphol- 
ogy and etiology of dental caries are discussed. 
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CHEMISTRY, INORGANIC 


THE DETERMINATION OF TUNGSTATE 
(Publication No. 6468) 


William Charles Looney, Ph.D. 
Vanderbilt University, 1953 


A simple, direct method for the quantitative de- 
termination of tungstate has been developed. The 
method consists of the addition of tetraphenylar- 
sonium chloride solution to a solution containing 
metatungstate ion, with the resulting precipitation 
of tetraphenylarsonium metatungstate. 

Precipitation must be made from solutions with 
pH between 1.5 and 4.0. Tungstic acid precipitates 
from solutions of pH less that 1.5, and paratungstate 
ion, which exists in solutions with pH between 4.5 
and 8.0, is not removed completely with tetraphenyl- 
arsonium ion. Methyl orange was found to indicate 
satisfactorily the proper acidity, since quantitative 
precipitation of metatungstate ion is accomplished by 
the addition of the precipitant to solutions definitely 
acidic to this indicator. 

Tetraphenylarsonium metatungstate is white and, 
if obtained by precipitation from solutions at room 
temperature, is finely divided, almost gelatinous in 
nature, tending to make filtration and washing ex- 
tremely difficult. This difficulty can be avoided by 
precipitation from hot solution, followed by digestion 
for 30-60 minutes. Under these conditions, the pre- 
cipitate becomes crystalline, is easily filtered and 
may be washed with water. Ordinary Gooch crucibles 
may be used satisfactorily for the filtration. The 
precipitate is dried at 105°-110°, cooled in a desic- 
cator and weighed as H,|(C,H;),As |4W,.Q.9. This 
compound has a molecular weight of 4384.312, with 
the gravimetric factor for conversion to tungsten 
being 0.5034. 

By this method, quantities of tungsten varying 
from 0.97 mg. to 390.13 mg. were determined satis- 
factorily. Because of the difficulty in filtering and 
washing an extremely large quantity of precipitate, 
determinations of tungsten in amounts exceeding 
390.13 mg. were not attempted. 

Foreign ions which react with the reagent (silver, 
mercurous, lead, chromate, chlorate, perchlorate, 
periodate, perrhenate, permanganate, molybdate, 
thiocyanate), those which precipitate metatungstate 
(barium, mercuric), those which reduce metatung- 
state (stannous), those which form stable complexes 
with metatungstate (fluoride, citrate, tartrate, oxa- 
late), those which form heteropoly tungstates under 
conditions of the determination (silicate, germanate), 
and those which produce insoluble hydrolysis 
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products under the experimental conditions (anti- 
mony, bismuth, stannic) must either be absent or re- 
moved by a preliminary separation prior to addition 
of the reagent. Although ferric, chromic and alumi- 
num ions precipitate metatungstate, interference can 
be circumvented by the introduction of a slight excess 
of phosphate ion. 

Several aromatic nitrogen compounds were used 
in an effort to effect quantitative precipitation of 
tungstate. In each case, a 10 per cent solution of the 
reagent in 1:1 HCl was added to the solution contain- 
ing tungstate. The precipitates obtained were fil- 
tered on ashless filter paper, washed with a solution 
of the precipitant and ignited in a platinum crucible 
to WO;. Of the reagents used, only quinoline, iso- 
quinoline and 8-nitroquinoline were found to give re- 
sults comparable to cinchonine in the determination 
of tungsten. With these reagents, however, the pre- 
cipitates must be allowed to stand several hours be- 
fore filtration, whereas with cinchonine this diffi- 
culty is not encountered. 

Determination of boron by converting borate into 
borotungstate and precipitating the latter with tetra- 
phenylarsonium ion was attempted. In order for this 
method to be feasible, three requirements must be 
met: (1) the conversion of borate into borotungstate 
must be complete, (2) the precipitation of borotung- 
state with tetraphenylarsonium ion must be quanti- 
tative and (3) the excess tungstate, which is neces- 
sary to insure complete conversion of borate into 
borotungstate, must be removed before addition of 
the precipitant, since both tungstate and borotung- 
state are precipitated by tetraphenylarsonium ion. 
Although the first two of these requirements were 
satisfied, no means could be found for the removal of 
the excess tungstate or for the prevention of its pre- 
cipitation with tetraphenylarsonium ion. Under these 
conditions, the determination of boron as tetraphenyl- 
arsonium borotungstate could not be effected. 
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STUDIES ON THE FORMATION 
OF ANALYTICAL PRECIPITATES 


(Publication No. 5995) 


James Donald O’Rourke, Ph.D. 
University of Tlinois, 1953 


Introduction 

The fact that solid phase condensation often in- 
volves a time lag after mixing before actual conden- 
sation can be detected has been explained by previous 
investigators on the basis of possible existence of a 
critical sized crystal. Below this size the crystal 
will dissolve while above this size the crystal will 
grow spontaneously. In a recent kinetic treatment, 
the order of the mucleation reaction has been re- 
lated to the length of the induction period and has 
been used as an index to the number of molecules or 
ions in the critical sized crystal. 


In this dissertation, three hypotheses were inves- 
tigated. First, that there is a metastable concentra- 
tion limit, below which these critical sized crystals 
do not form; second, that the formation of these 
crystals in the only rate mechanism controlling the 
length of the induction period; and third, that growth 
as well as the rate of formation of crystals is in- 
volved in the induction period phenomenon, 


Methods of Investigation 

Two instrumental methods were used in studying 
the induction period and the precipitation process as 
a whole; nephelometry and conductometry. Because 
the entire precipitation process could not be followed 
accurately with the nephelometer, the conductometric 
method was used in the larger part of the research. 
Measurements were made at various temperatures 
and with barium and sulfate in non-equivalent amounts. 
Barium sulfate was used to study the induction period 
because it has a well-defined induction period as well 
as a large range over which the supersaturation can 
be varied without bringing about instaneous precipi- 
tation. 


Summary 

In the early stage of precipitation, the reaction is 
limited by nucleation and the slow growth of the 
newly-formed crystals. The sharp termination of the 
induction period arises from autoinductive nature of 
the growth process. Autoinduction arises because the 
rate of growth is kinetically dependent upon the sur- 
face, and, as growth proceeds, the surface increases 
causing the rate of growth to increase. The precipi- 
tation process is interpreted as being initially con- 
trolled by the nucleation reaction and finally controlled 
by the growth reaction. During the first part of the 
induction period, only a few crystals are present and 
they grow so slowly that precipitation is not detect- 
able. Near the end of the induction period, the oldest 
crystals begin to attain considerable surface area and 
begin to grow rapidly. After the oldest crystals begin 
to grow rapidly, they dominate the further precipita- 
tion and the precipitate approaches homogeneity with 
respect to crystal size. 

Theoretical equations based on these concepts 
have been derived which are well-supported by the 
experimental data. The first part of the precipita- 
tion process is represented by a relationship which 
takes into account the simultaneous nucleation and 
growth reactions. The equation fits the experimental 
data very well for times up to approximately twice the 
length of the induction period. It also indicates that 
precipitation can take place at very small super- 
saturations. 

For the remainder of the precipitation process the 
nucleation reaction is considered to be negligible and 
the rate equation involves only the growth reaction 
operating on a fixed number of particles. 

From considerations of the equations, covering 
both parts of the precipitation process, and the ex- 
perimentally determined constants, the experimental 
evidence indicates that the rate of growth and the rate 
of nucleation is dependent upon the fourth power of 
the supersaturation and that the number of crystals 
is constant in the activity range examined. 
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The activation energy associated with the forma- 
tion of nuclei is low, approximately four kcals. per 
mole, as determined by temperature variation ex- 
periments. However, the activation energy, as de- 
termined, increases with temperature and is prob- 
ably confounded with the activation energy associated 
with the growth process. The low value of the acti- 
vation energy suggests that nuclei arise from simple 
ionic association, two ions forming a dipole and then 
two dipoles forming a quadripole. The dependence of 
the rate of nucleation on the fourth power of the ac- 
tivity suggests that the nucleus is a quadripole. 
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ELECTROMETRIC END POINT DETECTION 
IN ALKALINE PERMANGANATE 
AND HYPOCHLORITE TITRATIONS 


(Publication No. 6026) 


Dale Earl Woerner, Ph.D. 
University of Illinois, 1953 


As the end point in the Stamm titration’ is quite 
difficult to detect visually, the possibility of utilizing 
an electrometric end point was investigated. 

A potentiometric means for end point detection 
was applied to the Stamm titration. A moderate de- 
crease of potential was observed at the end point but 
the end point volume varied from titration to titra- 
tion. This inconstancy of the end point volume was 
ascribed to the decomposition of the permanganate, 
for the end point always occurred before the equiv- 
alence point. The extent of permanganate decompo- 
sition was found to be dependent upon the length of 
duration of the titration. Studies were made of the 
effect of barium ion concentration, and of the neces- 
sity for catalyst. 

A bimetallic electrode of tungsten and platinum 
was used in several titrations, but again low results 
were obtained. : 

Polarograms were recorded with the dropping 
mercury electrode (d.m.e.) of permanganate in 1 M 
hydroxide, both in the absence of barium ion and in 
0.1 M barium chloride. In either case, a steady dif- 
fusion current was found around - 0.4 v.S.C. E. No 
diffusion current was found with the rotating platinum 
microelectrode (r.p.e.) in solutions similar except 
for being air-saturated. 

The number of electrons undergoing exchange at 
the d.m.e. was calculated and found to be inconstant 
due to the instability of the permanganate and its 
further reduction to manganese(IV) oxide. 

Amperometric detection of the end point of the 
Stamm titration was not successful because of per- 
manganate decomposition and uncertain stoichiom- 
etry. 

A study also was made of amperometric end 
point detection in titrations using hypobromite pre- 
pared in situ in alkaline solutions. 





Amperometric titrations using hypobromite pre- 
pared in situ were devised for arsenite, ammonia, 
and thiocyanate. A r.p.e at a potential of + 0.2 v. vs. 
S. C. E. was used as an indicating electrode. Macro 
titrations (25.00 ml. of 0.1 N reductant) were found to 
be valid for arsenite and thiocyanate, with errors of 
a few tenths of a percent being noted. Semi-micro 
titrations, using ammonia-free water and solutions, 
were also developed. Arsenite was titrated in solu- 
tions as dilute as 3 x 10~* M, ammonia 10™ M, and 
thiocyanate 1.6 x 10~ M, with an error of less than 
2% in each case. 

Several other substances were tried as reductants 
in amperometric titrations in which hypochlorite was 
added to a solution containing bromide, bicarbonate, 
and the reductant. Urea, nitrite, hypophosphite, and 
hydrogen peroxide were found to react much too 
slowly with hypobromite to allow direct titrations. 
Methanol, ethanol, formate, and t-butyl hydroper- 
oxide underwent no apparent oxidation. Inaccurate 
analyses were found with sulfite, pyrosulfite, and 
cyanide. Sulfide showed promise for a successful 
titration. 

Cerium(II) and thallium(I) must be oxidized at a 
high hydroxide concentration, making deaeration 
necessary to detect the excess hypobromite. 





1. H, Stamm, Angew. Chem., 47, 791 (1934). 
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CHEMISTRY, ORGANIC 
SYNTHESIS OF POTENTIAL 
ANTIVIRAL COMPOUNDS 


(Publication No. 6430) 


Wesley Lea Archer, Ph.D. 
Indiana University, 1953 


A short historical review of the chemothera- 
peutic treatment of virus infections is given and fol- 
lowed by a discussion of recent investigations con- 
cerning the potential antiviral characteristics of 
amino acids, antimetabolites of pyrimidines and 
thyroxine, 5-substituted benzalrhodanines, thiosemi- 
carbazones of substituted benzaldehydes, thiosemi- 
carbazones of heterocyclic carbonyls and 5-substi- 
tuted thiohydantoins. 

A number of thiosemicarbazone derivatives of 
substituted 2-thenaldehydes and 2-acetothienones 
have been synthesized and are reported for the first 
time. In addition, the preparations of a number of 
miscellaneous thiosemicarbazones are reported for the 
first time. 

The use of dimethylformamide as an effective 
substitute for N-methylformanilide in the formylation 
of certain thiophene derivatives has been successfully 
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demonstrated. This improved formylation procedure 
has also been applied to anthracene and dimethylani- 
line. A comparison of the two formylation proce- 
dures and their yields is given. The synthesis of two 
new compounds, 5-acetamido-2-thenaldehyde and 5- 
bromo-4- methyl-2-thenaldehyde, has been accom- 
plished by this procedure. 

The synthesis of nine new 5-substituted thiohy- 
dantoins and the technique of their purification is 
described. 

The protection afforded by the thiosemicarbazones 
of 2-thenaldehyde, 5-bromo-2-thenaldehyde and 5- 
chloro-2-thenaldehyde against the vaccinia virus in 
mice is reported. Among the thiosemicarbazones of 
thiophene carbonyls reported in this thesis only 3- 
methyl-2-thenaldehyde thiosemicarbazone showed 
significant antivaccinal protection. Two miscella- 
neous compounds, isonicotinaldehyde and pyruvamide 
thiosemicarbazones have demonstrated antivaccinal 
protection. 

Despite the greatly varied structures substituted 
at the five position of the thiohydantoin molecule, no 
antiviral activity can be claimed for the 5-substituted 
thiohydantoins. 

A comparison of the various thiosemicarbazone 
structures with their antiviral activity has indicated 
that the active configurations are very specific in na- 
ture. Synthesis of compounds structurally related to 
antivaccinally active isatin thiosemicarbazone have 
shown that very little structure change of the isatin 
thiosemicarbazone is possible without destroying its 
antiviral protection. 
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CARBOXYLATE ION DISPLACEMENT 
IN ESTERS OF DIMESITYLCARBINOL 


(Publication No. 5945) 


Donald Eugene Brasure, Ph.D. 
University of Dlinois, 1953 


This investigation has dealt with the displacement 
of the carboxylate ion from dimesitylmethy]l acetate 
by Grignard reagents, The alkylation products 
formed in these reactions have been shown to be 1,1- 
dimesitylalkanes, identical to those formed by the 
reactions of dimesitylmethyl chloride with the cor- 
responding Grignard reagents. Thus, with the 
methyl, benzyl and allyl reagents, 1,1-dimesityle- 
thane, 1,1-dimesityl-2-phenylethane and 4,4-dimesi- 
tyl-1-butene, respectively, were formed. 

More startling was the discovery that in certain 
of these displacement reactions dimesitylmethane 
was also formed, arising by way of a hydrogenolysis 
of dimesitylmethyl acetate by the Grignard reagents. 
Thus, dimesitylmethane and the alkylation products 
formed simultaneously when the ethyl, n-propyl, iso- 
butyl, n-butyl and cyclohexyl reagents were used. 
With the isopropyl, sec-butyl and t-butyl reagents, 
only dimesitylemethane was produced. 


Hydrogenolysis also occurred when triphenyl- 
methyl acetate and 3,3-diphenylphthalide were treated 
with t-butylmagnesium chloride. 
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A KINETIC STUDY 
OF THE BECKMANN REARRANGEMENT OF 
SOME ALKYL-SUBSTITUTED ACETOPHENONES 


(Publication No. 6463) 


James Donald Bruton, Ph.D. 
Vanderbilt University, 1953 


An earlier investigation which was carried out in 
this laboratory showed that the rate of rearrangement 
of p-methylacetophenone oxime in sulfuric acid ex- 
ceeds that of p-t-butylacetophenone oxime, This fact 
is consistent with predictions made on the basis of an 
alleged phenomenon commonly termed hyperconjuga- 
tion. The concept of hyperconjugation is built on the 
idea that when attracted to a conjugated system, elec- 
tromeric electron transfers involving the C-H bond 
may occur. Under these conditions, the electron re- 
lease character of the methyl group exceeds that of 
the t-butyl group. This is directly opposite to the 
electron release characteristics expected from con- 
siderations of the static inductive effect alone. 

It was proposed by the faculty adviser that the 
Beckmann rearrangement of acetophenone oximes 
probably proceeds through the transition complex. 


<OL 
Con, 


If the existence of this intermediate can be assumed, 
an alternate explanation of the relative order of re- 
action rate of the previously mentioned compounds 
is available. This explanation avoids the controver- 
sial concept of hyperconjugation. 

The proposed intermediate is a carbonium ion 
and will, by its very nature, be stabilized by solvation. 
The extent to which solvation can occur in any given 
case is dependent upon the steric requirements of 
the substituent grouping. Since solvation of the tran- 
sition complex lowers its potential energy by an 
amount equal to the heat of solvation, the activation 
energy is less than when the reaction is carried out 
in a non-polar medium. The lower the activation 
energy, the greater is the rate of reaction. This is 
seen from the equation 


k = Ae E,/RT 


in which k, Eg, R and T represent rate constant, ac- 
tivation energy, gas constant and temperature, re- 
spectively, and A is a constant. It may then be sug- 
gested that the influence of the methyl and t-butyl 
groups on the rate of rearrangement is basically a 
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a static inductive effect and that the reason that the 
rate of rearrangement of the t-butyl compound is 
less than that of the methyl compound is possibly due 
to the greater inhibition of solvation stabilization of 
the transition complex in the forme, It was the ob- 
ject of this investigation to ascertain as nearly as 
possible the validity of this explanation. 

It was necessary to synthesize the ketones for use 
in this kinetic study. m-Nitroacetophenone was ob- 
tained through direct nitration of acetophenone, 3,5- 
Dimethylacetophenone and 3,4,5-trimethylacetophe- 
none were prepared by the action of anhydrous 
aluminum chloride at elevated temperatures (ca. 160”) 
on 2,5-dimethylacetophenone and 2,4,6-trimethyl- 
acetophenone, respectively. m-Methylacetophenone 
was prepared by the action of methyl magnesium io- 
dide on m-tolunitrile, followed by hydrolysis of the 
imine thus formed, p-Methylacetophenone, prepared 
by the Friedel-Crafts acetylation of toluene, was 
available. The kinetic data are summarized in the 
following table. 


oxime and 3,4,5-trimethylacetophenone oxime would 
rearrange slower than predicted because of steric 
inhibition of solvation stabilization of the transition 
complex. The results are in agreement with this 
idea, The rate constant for the rearrangement of 3, 
5-dimethylacetophenone oxime was found to be 
2.377 x 10-° min.~* The calculated value is 2.766 x 
10-* min.~, 16.4% greater than observed. The cal- 
culated value for the rearrangement of 3,4,5-tri- 
methylacetophenone is 5.139 x 10-* min.-'., This is 
37.8% greater than the observed value of 3.729 x 
10™° min.~’. Though the hyperconjugation order of 
alkyl group effects on reactivity was realized in an 
earlier study, it now appears that hyperconjugation is 
probably non-existent, at least in the Beckmann re- 
arrangement of acetophenone oximes. 
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Table I 


Substituent .. 


k x 10° min, 


t-1/2> E° asst 4 





40.9 
20.9 


3,4,5-Trimethyl 


1.056 - .056 656 
3.729 + .066 186 


-1.20 





40.9 
20.9 


3,5-Dimethyl 


0.671 + .008 
_ 2,377 + 029 


1,033 -1.87 


291 





p- Methyl 50.9 


2.099 7 .036 330 





40.9 
20.9 


m- Methyl 


0.489 + .0085 
1,763 = .024 392 


1,418 





40.9 
00,9 


m-Nitro 


0.0105 ~ .0005 
0.0458 + 0001 


66,000 
15,240 








a. The precision index is standard deviation. 


b. Half-life, t-1/2 = 0.693/k; minutes, 


c. Energy of activation, Eg = R(T,T,/T,-T,) In (k,/k,); kilocalories. 
d. Entropy of activation, Ast = R[1In (kyh/kT) - 1] + E,/T; entropy units. 


Using the rates of rearrangement of p-methyl- 
acetophenone oxime and m-methyl*cetophenone ox- 
ime as references, it is possible to predict the rates 
of rearrangement of 3,5-dimethylacetophenone oxime 
and 3,4,5-trimethylacetophenone oxime. This was 
done by means of the Hammett sigma-rho relation- 
ship, 


log k/k° = 0 Pp. 


In this equation, k represents the reaction rate con- 
stant for a substituted member of the reaction se- 
ries, k° the reaction rate constant for acetophenone 
itself, 0 the substituent polarity constant and p the 
reaction constant. (m-Nitroacetophenone oxime was 
studied in order to establish a reliable Pp constant for 
the reaction, which was shown to be -1.95). Since the 
substituents act independently of each other, the o 
constants are additive, thus giving a means for pre- 
dicting the rate constants for both 3,5 dimethylaceto- 
phenone and 3,4,5-trimethylacetophenone. 

It was expected that 3,5 dimethylacetophenone 


CROSS- LINKING IN POLYBUTADIENE 
(Publication No. 5956) 


John Jay Drysdale, Ph.D. 
University of Tlinois, 1953 


A study of the dilution effect of four hydrocarbons 
(biallyl, hexane, 3-methyl-1-butene, and isopentane) 
on the rate of polymerization of butadiene and on the 
characteristics of the resulting polymer has shown 
that chain transfer of the following type is unim- 
portant: 


-CH,-CH=CH-CH,. + -CH,-CH=CH-CH,- —> 
-CH,-CH=CH-CH, + -CH-CH=CH-CH-; (1) 


The above result is consistent with the kinetic 
treatment of cross-linking as developed by Flory.’ 

The results of a comparison of the emulsion 
polymerization of AIBN#@ and of persulfate- catalyzed 
butadiene are adequately accounted for without 
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considering the effect of the catalysts on branching 
or cross-linking, As previously suggested,’ the dif- 
ferences noted between AIBN- and persulfate-cat- 
alyzed polybutadienes are probably due to a different 
molecular-weight distribution, This difference in 
molecular-weight distribution is partly produced by 
a large difference in r values for the two systems. 
The unmodified emulsion polymerization of bu- 
tadiene with AIBN in an oxygen- and peroxide-free 
system produces a highly cross-linked polymer. 


ADDENDUM 
POLYACETALS 


The dihydroxyacetals, 5-hydroxy-4-hydroxy meth- 
ylpentanal diethyl acetal” and 6-hydroxy-4-hydroxy- 
methylhexanal diethyl acetal, have been polymerized 
to give low-molecular-weight, branched polymers, 

The cyclic acetals, 2-ethoxy-5-hydroxymethyl- 
tetrahydropyran and 2-ethoxy-5-(8-hydroxyethyl)- 
tetrahydropyran, were isolated from the polymeri- 
zation mixtures of 5-hydroxy-4-hydroxymethyl- 
pentanal diethyl acetal and 6-hydroxy-4-hydroxy- 
methylhexanal diethyl acetal, respectively. 


(a) Azobisisobutyronitrile. 


1.P.J. Flory, J. Am Chem. Soc , 69, 2893 (1947). 


2. D. J. Pollock, L. J. Elyash, and T. W. DeWitt, 
private communication to the Reconstruction Finance 
Corporation, Office of Synthetic Rubber. 

3. C.S. Marvel and H. W, Hill, Jr., J. Am. Chem. 
Soc., 73, 481 (1951). 
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CONDENSATIONS OF 3-ACETYLCOUMARIN 
WITH KETONES AND AMINE SALTS 


(Publication No. 6344) 


Harland Dumond Embree, Ph.D. 
University of Minnesota, 1952 


Condensations of 3-acetylcoumarin with ketones 
and amine salts have been studied, and the structure 
of the products determined. A mixture of 9.4 g. of 
acetylcoumarin, 9.1 ml. of aniline, 5.7 ml. of acetic 
acid, and 50. ml. of acetone produced 2.5 g. of a con- 
densation product which was a dihydro aromatic 
compound, Oxidation of this compound with air in hot 
acetic acid gave 7-methyl-9-anilino-6-dibenzo(b,d) 
pyrone (cpd, Ia; 12.6% yield over-all; melting point 
271.5-272.5°). Ina similar fashion acetylcoumarin 
reacted with acetone, p-chloroaniline, and acetic 
acid to give 7-methyl-9-(p-chloroanilino)-6-dibenzo- 
(b,d)pyrone (15.8%; m.p. 314-316°); with acetone, 
n-butylamine, and acetic acid to give 7-methyl-9-n- 
butyla mino-6-dibenzo(b,d)pyrone (10.5%; m.p. 169- 
170°); with acetone, isopropylamine, and acetic acid 
to give 7-methyl-9-isopropylamino-6-dibenzo(b,d) 
pyrone (cpd. Id; 47%; m.p. 196-197"); with acetone 


cyclohexylamine, and butyric acid to give 7-methyl- 
9-cyclohexylamino-6-dibenzo(b,d)pyrone (cpd. Ie; 
40%; m.p. 168-169). In some of these cases quinone 
in ethanol was the oxidizing agent employed for con- 
version to the final product. 

The acetyl derivative of Id melted at 188-189°; the 
acetyl derivative of Ie melted at 182.5-183.5°, Treat- 
ment of Ia with sodium hydroxide and dimethyl sulfate 
gave an acid, 2-carboxy-3-methyl-5-anilino-2’ -me- 
thoxydiphenyl (m.p. 181-182" d), and the methyl ester 
of this acid (m.p. 127-128°). 

It was considered possible that these products had 
the structure 7-alkylamino-9-methyl-6-dibenzo(b,d) 
pyrone, rather than that previously mentioned. The 
correct structure was shown in the following manner, 
The hydrobromides of Id and Ie were pyrolyzed. From 
each was obtained 7-methyl-9-amino-6-dibenzo(b,d) 
pyrone (93%; m.p. 192.5-193.2°), which was de-ami- 
nated to 7-methyl-6-dibenzo(b,d)pyrone (cpd. XLV; 
69%). For comparison, 7-methyl-6-dibenzo(b,d) 
pyrone (m.p. 101-102") and 9-methyl-6-dibenzo(b,d) 
pyrone (m.p. 102.5-103°) have been synthesized. The 
mixed melting point of XLV with the 7-methyl isomer 
was not depressed, while that of XLV with the 9- 
methyl isomer was 62-65°. This establishes the 
structure of XLV. The 9-methyl isomer was pre- 
pared through the series p-toluidine, 3-nitro-4- 
aminotoluene, 2-nitro-4-methylbenzonitrile, 2-amino- 
4-methylbenzonitrile (XLVI). Coupling of the 
acetylnitroso derivative of the amine XLVIII with 
anisole gave a substituted diphenyl which was hydro- 
lyzed in acid to the dibenzopyrone. In a similar 
manner, the 7-methyl isomer was prepared through 
the series o-toluidine, 2-amino-3-nitrotoluene, 2- 
nitro-6-methylbenzonitrile, 2-amino-6-methylben- 
zonitrile, coupling with anisole, and hydrolysis of the 
resultant diphenyl. 

Acetylcoumarin reacted with acetone and ammo- 
nium acetate to give 2-methyl-2-amino-4-(a@-acetyl)- 
chromanacetic acid lactam (m.p. 226-2279; and with 
cyclohexanone, isopropylamine, and butyric acid to 
give 2,3-tetramethylene-2-isopropylamino-4-(a- 
acetyl) chromanacetic acid lactam (m.p. 137,5-138.5). 
Koelsch and Sundet observed that acetylcoumarin 
reacts with ammonium acetate in boiling ethanol but 
did not identify the product, The present work indi- 
cates that this product is a mixture of two compounds, 
One has definitely been established as 1-methyl-3- 
(3-coumarinyl)-pyrido(3,4-c)coumarin (m.p. 298-299"); 
the other is believed to be 2-(3-coumarinyl)-2-amino- 
4-(a@-acetyl)chromanacetic acid lactam. 
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MORPHINE STUDIES: 
SYNTHESIS OF ANALOGS 
OF TETRAHYDRODESOXYCODEINE 


(Publication No. 6316) 


Anthony Francis Finelli, Ph.D. 
University of Pennsylvania, 1950 


Supervisor: E.C. Horning 


The present dissertation is in two parts: (A) an 
attempted synthesis of tetrahydrodesoxycodeine (I) 
and (B) the synthesis of three analogs of tetrahydro- 
desoxycodeine (II, Il, IV), with the aim of obtaining 
information about the relationship between structure 
and analgesic activity in the morphine series. It will 
be noted that these three compounds (I, II, IV) do not 
contain a quaternary carbon atom, but are otherwise 
closely related to selected parts of the morphine 
system, 


CH; 


4 


N 





OCHs OCH; 


To complete the octahydrophenanthrene skeleton, 
a study was made of the Reformatsky reaction with 
2-(2’ ,3" -dimethoxypheny])-2-(8-ethoxyethyl)-cyclo- 
hexanone (V). Material of analytical purity could not 
be obtained from the acidic fraction. The inertness 
of (V) in carbonyl reactions has been verified at the 
Ohio State University by Professor Newman, 

To explore this unexpected situation more com- 
pletely, a study was made of the Reformatsky reac- 
tion with 2-(2’ ,3’ -dimethoxyphenyl)-2-ethylcyclo- 
hexanone (VI). Many variations in experimental 
technique were made. None proved successful, and 
it has been necessary to conclude that V and VI con- 
tain sterically hindered carbonyl groups which are 
incapable of participating in the Reformatsky re- 
action. 


Compounds II, III, IV, depart from the structural 
features usually found in morphine-type compounds. 
The absence of a quaternary carbon will be noted in 


all three. This will test the view that a quaternary 
carbon is essential for morphine activity. 
N,N-dimethyl- ¥-(2,3-dimethoxyphenyl)-n-butyl 
amine, (II), although lacking in a quaternary carbon, 
has a tertiary amino group in a §-relation to this 
carbon, and a methoxylated aromatic ring as in tetra- 
hydrodesoxycodeine. 
N,N-dimethyl-§-(2,3-dimethoxybenzhydryl)- ethyl 
amine (III) has a phenyl group in place of the methyl 
group, and compounds of this type are somewhat sim- 
ilar to benadryl and other anti-histaminic compounds. 
2-Dimethylamino-7,8-dimethoxy-1,2,3,4-tetra- 
hydronaphthalene, (IV), is a tetralin system, lacking 
in a quaternary carbon, but the tertiary amino group 
is both 8 and ¥ to the methoxylated aromatic ring. 
These compounds were prepared with the aim of 
investigating the relationship between structure and 
activity in this series. 
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I: NUCLEOPHILIC DISPLACEMENT REACTIONS 
OF HINDERED KETIMINE METHIODIDES 
II: ALKYLATION OF DURYL PHENYL KETONE 
WITH THE GRIGNARD REAGENT 


(Publication No. 5963) 


Jeremiah Patrick Freeman, Ph.D. 
University of Illinois, 1953 


PART I 


The vulnerability of compounds containing a con- 
jugated system terminated by a quaternized nitrogen 
atom to nucleophilic attack has been demonstrated by 
the reactions of nitrogen heterocycles with a wide va- 
riety of anionic agents." The discovery that Grignard 
reagents react with hindered nitriles to form stable keti- 
mines’** provides a route to a similar conjugated sys- 
tem, one in which, however, the azomethine linkage is 
not part of an aromatic system. These compounds are 
analogous not only to the nitrogen heterocycles but to 
hindered ketones which are known to undergo dis- 
placement reactions with organometallic reagents.* 

N-Methyl duryl phenyl ketimine methiodide (I) re- 
acts with t-butylmagnesium chloride to produce N- 
methyl duryl p-t-butylphenyl ketimine methiodide (II) 
in 62% yield. The same methiodide is obtained when 
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N-methyl duryl p-methoxyphenyl ketimine methiodide 
(III) is treated with this Grignard reagent. 


— “a = 
| DurC=N(CHs)>2 Du 











I 


The o-methoxy compounds seem to differ from 
their oxygen analogs in their behavior toward Grig- 
nard reagents. When the methiodide of duryl o- 
methoxyphenyl ketimine (IV) is treated with the 
phenyl and ethyl reagents, reaction occurs, but no 
product is isolated. In order to determine if coordi- 
nation is necessary for this displacement to occur, 
the methiodide of duryl 2,3-dimethoxyphenyl ketimine 
(V) was prepared and treated with phenylmagnesium 
bromide, Again reaction occurred but no product 
could be isolated, 


DurC =NH 


IV 


PART I 


DurC =NH 
OCH; 


OCHs 
V 


The reaction of duryl phenyl ketone with the t- 
butyl, isopropyl, sec-butyl, cyclohexyl, and benzyl 
Grignard reagents has previously been reported to 
give the corresponding aromatic ketones in which 
para alkylation in the phenyl ring has occurred.””® 
Since no hydroaromatic products were obtained from 
these reactions, it appeared that the ketone had un- 
dergone direct alkylation rather than conjugate addi- 
tion, the route postulated for similar reactions in- 
volving mesityl phenyl ketone. The isolation of 
hydroaromatic compounds would be necessary to 
prove conclusively that the reaction proceeds by con- 
jugate addition of the reagent, 

A re-examination of the reaction of duryl phenyl 
ketone with t-butylmagnesium chloride has led to the 
isolation of the hydroaromatic ketone (I) rather than 
the aromatic ketone (III) previously reported. The 
production of the dihydro compound (I) depends upon 
the absence of air from the reaction mixture. When 
air is admitted to the reaction mixture before de- 
composition, the aromatic compound is produced. 
This indicated that the original adduct is oxidized 
while in the salt form (I). 


DurC=O Du DurC=O 


C2 


C (CHs)s 


-OM,C 1 
H2O . 
Op 

H C(CHs)s C(CHs)s 


I IT Il 


=N(CHs)2 


| C(CHs)s 


Similar dihydro compounds are obtained when the 
cyclohexyl and sec-butyl reagents are used. 


— 
Dur =N(CHs)2 


+ 











Il 


Benzyl-type Grignard reagents give an adduct con- 
taining two benzylic residues (IV). This reaction is 
exemplified by the benzyl and p-chlorobenzyl rea- 
gents, Evidently the enolate V, formed by 1,6 addi- 
tion, undergoes 1,4 addition by a second molecule of 
the reagent while in the carbanion form (VI). The 
formation of these compounds represents the first 
example of dialkylation of an aryl ketone by a Grig- 
nard reagent. 


DurC=O 


RMg 


DurC-O- DurC=O DurC=O 


CI 


<—- 
R H H R 
Y itn vI 


Rs CeHsCH2- or 


p-C 1C.H,C H2- 
H R 


VI 
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THE DIENONE-PHENOL REARRANGEMENT 
(Publication No. 6379) 


Henry Edward Fritz, Ph.D. 
University of Minnesota, 1953 


The dienone-phenol rearrangement is the acid 
catalyzed rearrangement of a cross-conjugated cy- 
clohexadienone containing a quaternary carbon atom 
toa phenol. This rearrangement has been investi- 
gated to establish the mechanism, to determine the 
migratory aptitudes of various groups, and to demon- 
strate its application as a synthetic tool. The die- 
none-phenol rearrangement has the potentiality of 
being an important synthetic tool if the dienones 
could be made in a facile manner. 

In this work, a method is described for the prep- 
aration of cross-conjugated cyclohexadienones in 
which one double bond is incorporated in an aromatic 
ring and the quaternary carbon is the terminal carbon 
in a spiran ring system. Rearrangement of these cy- 
clohexadienones yields fused ring systems in which a 
phenolic hydroxyl group is located in a known posi- 
tion. 

Two dienones were synthesized and rearranged. 
Spiro [4-keto-1,4-dihydrophenanthrene-1,1’ -cyclo- 
pentane ], was prepared in an over-all yield of 21% 
from 2-(8-naphthyl)-cyclopentanone, In an analogous 
manner, spiro [4-keto-1,4-dihydronaphthalene-1,1’ - 
cyclohexane | was obtained in 38% yield from 2-phen- 
ylcyclohexanone, The method of preparation of these 
dienones starts with a Michael condensation of methyl 
acrylate with the aromatic substituted cycloketone. 
The resulting keto ester is reduced under the Wolff- 
Kishner conditions, hydrolyzed to the acid, and then 
cyclized to a spiro compound containing a cyclohex- 
anone ring. Bromination of this spiro compound with 
N-bromosuccinimide, and subsequent dehydrobro- 
mination, yields the dienone. 

Rearrangement of spiro |4-keto-1, 4-dihydro- 
phenanthrene-1, 1’-cyclopentane | gave 7, 8, 9, 10- 
tetrahydro-5-chrysenol, This chrysenol was insol- 
uble in aqueous alkali but did give the characteristic 
phenolic color reaction with benzenediazonium chlo- 
ride. The carbon skeleton was established when 
chrysene was obtained by heating the chrysenol with 
10% palladium-on-carbon. 

An example of the dienone-phenol rearrangement 
producing a phenolic compound with a fused seven- 
membered ring was obtained when spiro [4-keto-1, 
4-dihydronaphthalene-1, 1’-cyclohexane | was rear- 
ranged to give 3, 4-cyclohepteno-1-naphthol. This 
product was also a cryptophenol. The structure of 
3,4-cyclohepteno-1-naphthol was confirmed by inde- 
pendent synthesis. 
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A STUDY OF THE ALKYLATION 
OF 2-ACETYLTHIOPHENE 


(Publication No. 6329) 


Christine Barbara Germain, Ph.D. 
University of Connecticut, 1953 


A study was made of the preparation of isopropyl- 
2-acetylthiophene from 2-acetylthiophene by liquid- 
phase alkylation at atmospheric pressure, 

The monosubstitution products of thiophene are 
usually mixtures in which the 2-isomer predomi- 
nates.’ In certain cases, however, the alpha- or 
ortho-directing influence of the sulfur atom has been 








largely overcome by placing on an alpha-position of 
the thiophene ring, a group classified as a meta-di- 
rector in the benzene series. It has also been found 
that the monoalkylation of thiophene may yield almost 
equal amounts of the 2- and 3-isomers? An attempt 
has been made in this thesis to correlate data on re- 
actions of these two types. 

Alkylation of 2-acetylthiophene was attempted with 
eleven different catalysts using various alkylating 
agents, solvents, and reaction conditions. Successful 
alkylation was obtained from the following combina- 
tions of catalyst, solvent, and alkylating agent; 





Al1Br;, carbon disulfide, isopropyl chloride 
A1Br;, carbon disulfide, propene 
A1C1;, carbon disulfide, isopropyl chloride 
A1C1;, carbon disulfide, propene 
FeCl,, carbon disulfide, isopropyl chloride 
HF, no solvent, propene 


The percentage yields of monoalkylated products 
varied from 3-62%, and the percent of conversion 
(based on recovered 2-acetylthiophene) varied from | 
8-72%. When the successful alkylating catalysts are 
arranged according to their decreasing effectiveness, 
the following order is obtained: AlBrs> A1Cls3 > 
FeCl; >HF. 

Theoretically, alkylation of 2-acetylthiophene may 
yield three isomers: 3-, 4-, and 5-isopropyl-2-acetyl- 
thiophene. It was shown by infrared analysis that the 
monoalkylate from seventeen alkylations contained 
1,0-18.5% of 5-isopropyl-2-acetylthiophene. No 3- 
isopropyl-2-acetylthiophene was found in the mono- 
alkylate. Less than 1.0% of the 3-isomer would not 
have been detected by the method of analysis used. 
Therefore, the isopropylation of 2-acetylthiophene 
occurs predominantly in the 4-position. 

A tentative proposal has been made to explain the 
high amount of beta-substitution resulting from the 
alkylation of thiophene and 2-acetylthiophene., 

To prepare the analytical curves for the infrared 
analysis of the monoalkylate, 3-, 4-, and 5-isopropyl- 
2-acetylthiophene were synthesized by unequivocal 
methods. The 5-isomer was prepared from thiophene 
by acetylation and conversion of the resulting ketone 
to 2-isopropylthiophene followed by acetylation. A 
mixture of 3- and 4-isopropyl-2-acetylthiophene was 
obtained from disodium isopropyl-succinate by a ring 
closure with phosphorus heptasulfide and acetylation 
of the resulting 3-isopropylthiophene. This mixture 
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of the 3- and 4-isomer was separated by two distil- 
lations through an efficient fractionating column. 
Tentative structures were assigned to these two iso- 
mers on the basis of a study of their ultraviolet ab- 
sorption spectra. 

By a degradation which was applied to all three 
isopropyl-2-acetylthiophenes, it was found that the 
proper structures had been assigned to the 3- and 4- 
isomers, First, each ketone was oxidized to the cor- 
responding thiophenecarboxylic acid, Each acid was 
then hydrogenated and desulfurized simultaneously 
with Raney nickel alloy and aqueous sodium hydrox- 
ide to yield the corresponding aliphatic acid. Deriv- 
atives of the aliphatic acids obtained from the de- 
gradation of 4- and 5-isopropyl-2-acetylthiophene 
were compared with derivatives of authentic samples 
of these acids by making a series of mixed melting 
points. None of the mixed melting points failed to 
show the expected depression or lack of depression, 
proving that the structures assigned to the pure ke- 
tones were correct, 

Two unsuccessful attempts were made to isomer- 
ize 5-isopropyl-2-acetylthiophene to 4-isopropyl-2- 
acetylthiophene with aluminum chloride in carbon 
disulfide. 


1, Hartough, “Thiophene and Its Derivatives,” 
Interscience Publishers, Inc., 


Chem. Soc. 70, 1552 (1948). 
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SOME REACTIONS OF PROPIOLACTONE 
(Publication No. 6201) 


Shin Hayao, Ph.D. 
Northwestern University, 1953 


Propiolactone readily reacts with aminobenzoic 
acids or esters, sulfanilic acid or amide, p-methyl- 
aminobenzoic acid, ethyl p- (2- carbethoxyethylamino)- 
benzoate, p-chloroaniline, p-bromoaniline, p- and 
m-nitroanilines, p-thiocyanoaniline, diphenylamine 
or 2-amino-5- -bromopyridine to form N-substituted 
B-alanines. Ethyl m-aminobenzoate, ethyl p-(2-car- 
bethoxyethylamino)benzoate, p-chloroaniline, p-bro- 
moaniline react with two moles of the lactone to give 
3-aryliminodipropionic acids, On the other hand, re- 
action of p-toluidine with the lactone resulted in the 
formation of a mixture of the B -amino acid and hy- 
dracrylanilide, 

It was shown that the reaction mechanism of 
amines with the lactone is different from that of al- 
cohols with the lactone. 

N-p-Chlorophenyl-8-alanine, N-p-bromophenyl- 
8-alanine and N,N-diphenyl-8-alanine were cyclized 
to give corresponding 1,2,3,4-tetrahydro-4-oxoquin- 
Olines, 

Propiolactone reacts with 2-aminothiazole, 


New York, 1952, p. 145. 
2. Appleby, Sartor, Lee, Jr., and Kapranos, J. Am. 


2-amino-4-methylthiazole, or 2-aminopyridine to 
give betaines. The latter were cyclized in the pres- 
ence of mineral acid to give thiazolopyrimidone 
hydrohalides or pyridopyrimidone hydrohalides. 

Propiolactone reacts with sodium aryl sulfides to 
give 3-arylmercaptopropionic acids, which were 
cyclized in conc, sulfuric acid to yield 4-thiochro- 
manones, Mono- and dibromination of 4-thiochro- 
manones were found to take place at position 3. 
Cyclization of phenylmercaptopropionic acid in phos- 
phoryl chloride gave 3-chloro-4-thiochromanone, 
whose sulfone was identical with the product obtained 
by chlorination of 4-thiochromanone 1,1-dioxide with 
sulfuryl chloride, 

Propiolactone reacts with sodium phenoxides to 
give 3-phenoxypropionic acids, which were cyclized 
in conc, sulfuric acid to give 4-chromanones, 3-(p- 
Nitrophenoxy)propionic acid, however, was cyclized 
in phosphoryl chloride to result in 6-nitro-4-chloro- 
2H-benzopyran. That this compound is not 3-chloro- 
6-nitro-4-chromanone was proved by the independent 
synthesis of the latter. 
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PART ONE 
DIACYLATION OF m-XYLENE 
PART TWO 
HETEROCYCLES CONTAINING 
p-PHENYLENE UNITS 


(Publication No. 5974) 


Herbert Otis House, Ph.D. 
University of linois, 1953 


PART I 


To obtain additional evidence bearing on the ques- 
tion of whether activation or steric effect is the pre- 
dominate factor permitting the diacylation of certain 
polyalkylbenzenes, 2,4-dimethylacetophenone (I) and 
2,6-dimethylacetophenone (II) have been compared 
with respect to ease of acetylation. The hindered 
ketone (II) gave the diacetyl compound (III) in a yield 
of 54.9 per cent whereas the unhindered ketone (I) 
failed to react. These results suggest that the pri- 
mary factor permitting diacylation is steric in nature, 

A new synthesis of 2,6-dimethylacetophenone (II) 
has been developed. The structure of the diacylated 
product (III) has been established as the previously 
unknown 2,4-dimethyl-1,3-diacetylbenzene. 


PART II 


Macrocycles containing two unsymmetrically sub- 
stituted p-phenylene units, if of the appropriate size, 
may be expected to exhibit molecular asymmetry 
arising from restricted rotation.’”* Two synthetic 
methods, suitable for the preparation of heterocycles 
of this type, have been developed. 
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The cyclic diethers, 4,4’ -(hexamethylenedioxy])- 
bibenzyl and 4,4’ -(octamethylenedioxy)bibenzyl, have 
been prepared by adding the appropriate p-hydroxy- 
p’ -@-bromo-n-alkoxy)bibenzyls, in high dilution, to 
a suspension of potassium carbonate in refluxing iso- 
amyl alcohol. 

To prepare the cyclic diamines, 4,4’ -(tetrameth- 
ylenediimino)bibenzyl, 4,4’ -(hexamethylenediimino)- 
bibenzyl, 4,4’ -(octamethylenediimino)bibenzyl, and 
4,4’ -(decamethylenediimino)bibenzyl, an equimolar 
mixture of p,p’ -diphenylsulfonamidobibenzyl] and the 
appropriate polymethylene bromide was added, in 
high dilution, to a suspension of potassium carbonate 
in refluxing dimethylformamide. The resulting di- 
phenylsulfonamido derivatives, when subjected to re- 
ductive cleavage, were converted to the free amines. 

Three unsymmetrically substituted cyclic dia- 
mines, 2,2’ -dinitro-4,4’ - (hexamethylenediimino)- 
bibenzyl, 2,2’ -dimethyl-4,4’ - (hexamethylenediimino) 
bibenzyl, and 2,2’ -dimethyl-4,4’ -(tetramethylene- 
diimino)bibenzyl, have also been synthesized. 


1, D. J. Cram and H Steinberg, J. Am Chem. 
Soc., 73, 5691 (1951). 

2. R. C. Fuson and G, P. Speranza, ibid., 
(1952). 


74, 1621 
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THE ANOMALOUS ACETYLATION 
OF ALKYLBENZENES 


(Publication No. 6064) 


Howard B. Hucker, Ph.D. 
University of Missouri, 1953 


The Friedel-Crafts acetylation in carbon disul- 
fide of representative primary, secondary, and ter- 
tiary monoalkylbenzenes and p-dialkybenzenes was 
studied at ice-bath temperature and at reflux tem- 
perature in order to compare the types of products 
obtained in each case, The ketones were identified 
by conversion to the semicarbazones or 2,4-dinitro- 
phenylhydrazones,. The orientation of the dialkyl- 
acetophenones was determined by oxidation to an 
alkylterephthalic acid. by means of dilute nitric acid. 

Acetylation at 0° of isopropylbenzene, n-butyl- 
benzene, sec-butylbenzene, tert-butylbenzene, and 
tert-amylbenzene gave, in each case, the p-alkyl- 
acetophenone, 5-Phenylnonane could not be acetyl- 
ated at this temperature. 

Acetylation of one primary monoalkylbenzene and 
four secondary monoalkylbenzenes in carbon disul- 
fide at reflux temperature gave, in each case, a mix- 
ture of acetophenone, a p-alkylacetophenone, and a 
2,4-dialkylacetophenone, tert-Butylbenzene and tert- 
amylbenzene gave only the p-tert-alkylacetophenone 
under these conditions. 


Seven dialkylbenzenes were acetylated in carbon 
disulfide at ice-bath temperature or lower, and also 
at the reflux temperature. At ice-bath temperature, 
p-xylene yielded only 2,5-dimethylacetophenone. 
p-Di-n-butylbenzene yielded 2,0-di-n-butylacetophe- 
none and a small amount of p-n-butylacetophenone. 
Oxidation of the 2,5-di- -n-butylacetophenone by means 
of dilute nitric acid yielded n-butylisophthalic acid. 
p-Di-sec-butylbenzene yielded 2,4-di-sec-butyl- 
acetophenone and a small amount of p-sec- butyl- 
acetophenone. Oxidation of the 2,4- -di-sec- butyl- 
acetophenone by means of dilute nitric acid yielded 
sec-butylterephthalic acid. 

The p-di-sec-butylbenzene used for acetylation 
was prepared from benzene, n-butyl alcohol, and 
boron trifluoride. It was shown to be the para isomer 
by comparison with a sample of p-di-sec-butylben- 
zene prepared via the Grignard reaction. The in- 
frared absorption spectra of the two compounds were 
nearly identical and oxidation with dilute nitric acid 
of the acetylated hydrocarbon prepared via the Grig- 
nard reaction also gave sec-butylterephthalic acid, 

p-Di-tert- butylbenzene yielded only p-tert-butyl- 
acetophenone. p-Di-(1- methylbutyl)benzene yielded 
p-(1-methylbutyl)acetophenone and 2,4-di-(1- methyl- 
butyl)acetophenone. 3-p- Tolylpentane yielded p- 
methylacetophenone and 2-amyl-4-methylacetophe- 
none, p-Methoxy-tert-amylbenzene yielded methoxy- 
tert-amylacetophenone, 

~ Acetylation of p-xylene in carbon disulfide at re- 
flux temperature gave 2,5-dimethylacetophenone, 
p-Di-n-butylbenzene yielded p-n-butylacetophenone, 
2,4-di-n-butylacetophenone and a mixture of poly- 
alkylacetophenones which could not be purified. 
Oxidation of the 2,4-di-n-butylacetophenone by means 
of dilute nitric acid yielded n-butylterephthalic acid. 
p-Di-sec-butylbenzene yielded p-sec-butylacetophe- 
none, 2,4- di-sec-butylacetophenone, and a tri-sec- 
butylacetophenone. Oxidation of the 2,4-di-sec-butyl- 
acetophenone by means of dilute nitric acid yielded 
sec-butylterephthalic acid. p-Di-tert-butylbenzene 
yielded p-tert-butylacetophenone, 2,4-di-tert-butyl- 
acetophenone and an intractable residue, -p-Di-(1- 
methylbutyl)benzene yielded p-(1- methylbutyl)aceto- 
phenone, a diamylacetophenone and a triamylaceto- 
phenone, p-Methoxy-tert-amylbenzene yielded 
p- methoxyacetophenone a and tert-amylacetophenone, 
3-p-Tolylpentane yielded p-methylacetophenone, 
possibly methylamylacetophenone, and polyalkyl- 
acetophenones. 

The alkylterephthalic acids were synthesized by 
oxidation of the alkyl p-xylenes with potassium per- 
manganate in aqueous pyridine, Oxidation of n-butyl- 
p-xylene gave n-butylterephthalic acid. Oxidation of 
sec-butyl-p-xylene gave sec-butylterephthalic acid. 
2-Methylterephthalic acid, rather than 4- -n-butyliso- 
phthalic acid, was obtained on oxidation of 4- -n-butyl- 
m-xylene. 


Microfilm copy of complete manuscript of 94 
pages, $1.18. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-1755. 





CHEMISTRY 985 





INTRAMOLECULAR REDUCTION 
OF HINDERED DIKETONES 


(Publication No. 5979) 


Ralph Oliver Kerr, Ph.D. 
University of Illinois, 1953 


Introduction 

It has been found that the reduction of mesityl o- 
methoxyphenyl ketone, which might be looked upon to 
be a vinylog of methyl duroate, yields 9,10-dimesityl- 
phenanthrene along with a hydroxy compound (1, 2). 
This investigation was carried out to see if analogous 
products could be obtained from duryl o-methoxy- 
phenyl ketone and thus aid in determining the mode of 
the reduction. 


Discussion of Results 

Reduction of duryl o-methoxyphenyl] ketone by the 
binary mixture of magnesium and magnesium iodide 
produced two isolable compounds, 9-10-didurylphen- 
anthrene and 9,10-diduryl-9,10-didhydro-9,10-dihy- 
droxyphenanthrene. The diol was also obtained from 
the reduction of 2,2’-diduroylbiphenyl by use of the 
binary mixture, The 9,10-didurylphenanthrene could 
be obtained from the diol when it was reduced with 
phosphorus and iodine. When the diol was treated 
with acids, it rearranged to give either the @ or B- 
pinacolone, 

When 2,2’ -dimesitoylbiphenyl was reduced using 
the binary mixture, 9,10-dihydro-9,10-dihydroxy- 
9,10-dimesitylphenanthrene was obtained and it was 
found to be identical to the hydroxy compound ob- 
tained from the reduction of mesityl o-methoxyphenyl 
ketone. The dimesityl-diol could be rearranged to 
the @-pinacolone and it could also be reduced to 9,10- 
dimesitylphenanthrene. 
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THE PREPARATION 
OF VINYLOGS OF METHADON 


(Publication No, 6525) 


John Kozikowski, Ph.D. 
State University of Iowa, 1953 


An investigation designed to aid in the study of the 
effect of structure on the physiological activity of the 
analgetic, Methadon, has been carried out by the syn- 
thesis of 2-dimethylamino, 2-N morpholino and 2-N 
piperidine 4-phenyl-1-tetralones, These compounds 
are cyclic vinylogs of Methadon and will provide a 


further means of evaluation of vinylogy as a factor 
in physiological activity. 

The amino tetralones were prepared by a series 
of reactions starting with Y, Y-diphenylbutyric acid. 
Cyclization of the latter to the tetralone was followed 
by treatment with bromine. The resulting a -bromo 
ketone was converted by the action of a secondary 
amine to the appropriate @-amino ketone. 

In an effort to obtain the 2-dimethylamino com- 
pound through thee -oximino ketone it was found that 
butyl nitrite reacted with 4-phenyl-1-naphthol to give 
2-nitroso-4-phenyl-1-naphthol instead of the expected 
2-oximino-4-phenyl-1-tetralone. This structure was 
demonstrated by comparison with the nitrosation prod- 
uct of 4-phenyl-1-naphthol. 
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POLYTHIOLESTERS 
(Publication No. 5981) 


Eugene Alfred Kraiman, Ph.D, 
University of Illinois, 1953 


Introduction 

This work represents a continuation of previous 
investigations (1, 2), of the preparation of polythiol- 
esters by the free radical addition of dithiol acids to 
biallyl. The use of solution and bulk polymerization 
already has been abandoned since these methods pos- 
sessed inherent limitations on the obtainable molec- 
ular weight. Emulsion polymerization did offer some 
promise, and further polymerizations were restricted 
to this type of system. Since the aromatic dithiol 
acids had failed to polymerize, aliphatic dithiol acids 
were used for the most part, The reason for this dif- 
ference in reactivity was also investigated. 


Discussion 

A number of initiators and various conditions were 
tested in order to establish a satisfactory system for 
this type of polymerization. Dithiolsebacic acid was 
employed for this purpose since it gave the best 
polymers as indicated by inherent viscosity. Hydrogen 
peroxide was found to give the best results in the 
emulsion system when the proper quantity was used. 
The polymerization was complete within one half day 
at 30 which appeared to be the most satisfactory 
temperature. The maximum inherent viscosities 
were obtained in the pH range of 4.0 to 4.6. A high 
emulsifier concentration was necessary although 
there was a limit to its effect. As would be expected, 
balanced monomers yielded the best polymers al- 
though a deviation of one half percent in either direc- 
tion was not serious. 

Under the same conditions, the aliphatic series of 
dithiol acids gave polymers which had decreasing 
molecular weights as the series was descended from 
sebacic to adipic acid or, as was previously shown (1), 
as the water solubility of the dithiol acid increased. 
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Hexamethylene-bis-dithiol hydrogen adipate, which 
represents about one and one half units of polyhexa- 
methylene dithioladipate, was prepared and polymer- 
ized with biallyl. The fact that it yielded a higher 
molecular weight polymer than dithioladipic acid 
under the same conditions gives some support to the 
above correlation of ultimate polymer size with the 
water solubility of the dithiol acid. 

By preparing and polymerizing a number of 
dithiol acids related to the aromatic compounds (i.e. 
dithiol-p-phenylenediacetic, dithiolhomoterephthalic, 
cis and trans-hexahydrodithiolterephthalic acids), the 
failure of the aromatic dithiol acids to polymerize 
could be ascribed to the unreactivity of the aromatic 
thiol acid group. Infrared spectra identified the 
product of the attempted (1) solution polymerization 
of dithiolterephthalic acid and biallyl under the influ- 
ence of ultraviolet light as polyterephthalyl disulfide, 
the oxidation product. This indicates that the aro- 
matic thiol acid groups are so unreactive with re- 
spect to addition to a double bond that air oxidation 
predominates. Aliphatic thiol acid groups, on the 
other hand, react very rapidly in this manner, 

A study of the rate of addition of thiolbenzoic acid 
to cyclohexene in benzene solution under the influ- 
ence of ultraviolet light showed the reaction to be 
second order, first order in each of the reactants. 
All of the data for this reaction could only be ration- 
alized by the assumption of an ultraviolet light in- 
duced equilibrium between thiolbenzoic acid and some 
electronically activated form rather than two free 
radicals produced by dissociation. This would result 
in the concentration of the activated form being pro- 
portional to the concentration of thiolbenzoic acid, 
and the rate determining step would be the addition 
of this activated molecule to cyclohexene, The pos- 
sibility of stabilization in the activated aromatic 
thiol acid would explain the observed large difference 
in reactivity between the aliphatic and aromatic thiol 
acids. 


BIBLIOGRAPHY 


1. E. A. Kraiman, Thesis, Master of Science, 
University of Illinois, 1951. 

2. A. Kotch, Thesis, Doctor of Philosophy, Uni- 
versity of Illinois, 1950; C. S. Marvel and A. Kotch, 
J. Am. Chem. Soc. 73, 1100 (1951). 


Microfilm copy of complete manuscript of 50 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-1758. 


THE DISPROPORTIONATION 
OF TERTIARY AMINES 


(Publication No. 5987) 


Elwyn Raymond Lovejoy, Ph.D. 
University of Dlinois, 1953 


The disproportionation of N,N-dimethylbenzyl- 
amine at elevated temperatures in the presence of 


its quaternary salt has been shown to be a general 
one for tertiary amines containing a benzyl type res- 
idue, The synthesis of amines of the type R2NCH, 
(R = benzyl type) from RN(CHs,)2 can be accomplished 
by this reaction. Mixed tertiary amines may also be 
prepared. A mechanism involving as the first step 
in the reaction an Sn2 displacement upon the benzyl 
carbon atom of the quaternary ion by the electron 
pair of the amine nitrogen atom has been proposed. 
The synthesis of gramine methiodide was achieved 
on a large scale by using low temperatures to repress 
the side reaction of gramine with gramine methio- 
dide. The reaction inhibited is the same as step one 
of the disproportionation studied, Similar results 
were attained by rendering the electron pair of the 
amine less available for an Sy2 displacement by em- 
ploying an acetic acid solution of gramine or by form- 
ing a gramine-carbon dioxide complex. Several 
reactions employing a mixture of dimethyldiskatylam- 
monium iodide and tetramethylammonium iodide as 
“sramine methiodide” were reinvestigated using pure 
gramine methiodide. The yield of 3-benzylindole was 
improved in the reaction with phenylmagnesium 
bromide, Gramine was found to be superior to the 
methiodide for the synthesis of 2-nitro-2-skatylpro- 
pane. Attempts to prepare indole-3-aldehyde failed. 
2-Nitro-2-skatylpropane was converted to 3-ben- 
zylindole by phenylmagnesium bromide. Formation 
of 3-benzylindole, although in small amounts, sup- 
ports the proposed mechanism for carbon alkylations 
with gramine involving the loss of dimethylamine to 
form an unsaturated species capable of undergoing 
Michael addition. Addition of the Grignard reagent 
to the same unsaturated species, generated during 
the reaction by reversal of the carbon alkylation by 
which 2-nitro-2-skatylpropane was synthesized, would 
produce 3-benzylindole. Ina similar manner, ethyl 
skatylformamidomalonate was converted to 2-nitro- 
2-skatylpropane in the presence of sodium hydroxide 
and a large excess of 2-nitropropane, 
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STUDIES ON THE CLEMMENSEN REDUCTION 
(Publication No. 6539) 


Robert Willis McCreight, Ph.D. 
State University of Iowa, 1953 


Some studies have been carried out on the Clem- 
mensen reduction as applied to acyloins and a -dike- 
tones. It has been shown that the formation of 5- 
chloro-4-octanone from butyroin during the course of 
the Clemmensen reduction is possible, Attempts to 
synthesize the unsymmetrical pair of acyloins, ethyl 
acetyl carbinol and methyl propionyl carbinol, re- 
sulted in the formation of the same five carbon 
acyloin. From the melting point of the semicarba- 
zone, it seems probable that the acyloin formed is 


methyl propionyl carbinol. 
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Reduction of diosphenol by the Clemmensen 
method gives an equimolar mixture of menthone and 
carvomenthone, The Clemmensen reduction on acetyl 
caproyl (2,3-octanedione) gives preponderantly 2- 
octanone, 
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SOME REACTIONS 
OF PARAFFIN HYDROCARBONS 


(Publication No. 6222) 


Lucien Garnett Maury, Ph.D. 
Northwestern University, 1953 


Although they are extremely inert towards other 
reagents, the paraffin hydrocarbons undergo rapid 
isomerization, racemization and hydrogen-deuterium 
exchange in the presence of strong acids. This work 
was intended to help explain this behavior and eluci- 
date the mechanism of the acid catalyzed reactions. 
A mechanism is proposed which is in fair to excel- 
lent quantitative agreement with the observed product 
distribution and with the relative rates of isomeriza- 
tion, racemization and deuterium exchange. 

The methylhexane, methylheptanes and dimethyl- 
pentanes were uSed to typify paraffin hydrocarbons 
in this study, and sulfuric, chlorosulfonic and fluo- 
sulfonic acids were used as catalysts. Since iso- 
merization was found to be a reversible first order 
reaction, it was necessary to determine the equilib- 
rium concentrations of the isomers involved in the 
reaction before an explicit kinetic equation for the 
rate of isomerization could be written. The equilib- 
rium concentrations in the two systems 2-methyl- 
hexane--3-methylhexane and 2,3-dimethylpentane-- 
2,4-dimethylpentane were measured at three tem- 
peratures with an accuracy of about 70.1%. From 
these data the free energies, enthalpies and entropies 
of isomerization were calculated. 

A mechanism is proposed which postulates that 
the first step of the reaction is the oxidation of the 
hydrocarbon to carbonium ions or olefin molecules. 
Using the catalysts studied here only tertiary car- 
bonium ions can be formed, but secondary ions can 
be formed with stronger catalysts (as aluminum ha- 
lides). Once formed the ions rapidly and reversibly 
isomerize to all the tertiary ions related to the first 
ion by the movement of a tertiary methyl group. Si- 
multaneously all the hydrogens of the carbonium ion 
are equilibrated with deuteriums from the acid cat- 
alyst. At temperatures above 30° C. these two reac- 
tions are faster than any other step in the reaction 
Sequence, The carbonium ions then react with hy- 
drocarbon molecules forming new ions and reforming 
hydrocarbon molecules from the preceeding ions. 
This chain is continued until terminated by conjunct 
polymerization. 

This mechanism requires that the products of iso- 
merization contain only those molecules which can be 


formed from the reactant by isomerization through 
tertiary carbonium ions and that these molecules be 
formed in amounts proportional to their equilibrium 
concentrations, It further makes quantitative pre- 
dictions regarding the relative rates of isomeriza- 
tion, racemization and deuterium exchange and the 
effect of changes in temperature upon the product 
distribution and the ratio of reaction rates, All of 
these quantities were experimentally measured at 
temperatures between -78° and 60° C. and fair to ex- 
cellent quantitative agreement with the predictions of 
the mechanism were found, Measurement of the rel- 
ative rates of isomerization and deuterium exchange 
of other types of hydrocarbon molecules gave results 
entirely consistent with the predictions of the mech- 
anism, 

It was found that commercial chlorosulfonic acid 
is a much better isomerization catalyst than the pure 
acid, It was shown that sulfuryl chloride, hydrogen 
chloride, hydrogen bromide, sulfur trioxide, sulfur 
dioxide, chlorine or bromine is not the promoter. 
Isomerization is strongly inhibited by chlorine and 
bromine. 

An apparatus for studying the reactions of opti- 
cally active hydrocarbons on deuterium oxide laden 
cracking catalyst is described. Details of the con- 
struction of the apparatus are given and the results 
of a few preliminary experiments are reported. 
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THE PREPARATION 
OF TRIMETHYLAMINE-p-TOLUENESULFONIMIDE 


(Publication No. 6542) 


Delbert Henry Meyer, Ph.D. 
State University of Iowa, 1953 


The nitrogen analogs of organic sulfoxides, phos- 
phine oxides, and arsine oxides, which are known as 
sulfilimines, phosphinimides and arsinimides, re- 
spectively, are well known compounds, The corre- 
sponding analogs of the amine oxides, the aminimides, 
are not known but have been considered to be inter- 
mediates in certain decomposition reactions of hy- 
drazines, 

A nitrogen analog of trimethylamine oxide has 
been synthesized by converting N,N-dimethyl-N’ -p- 
toluenesulfonylhydrazine to N,N,N-trimethyl-N’ -p- 
toluenesulfonylhydrazonium iodide with methyl iodide 
followed by dehydrohalogenation with sodium hydrox- 
ide. The resulting aminimide formed adducts with 
water, hydroiodic acid and benzyl chloride. The 
aminimide in alcoholic solution removed hydrogen 
iodide from ethyl iodide and was oxidized by hydrogen 
peroxide to p-toluenesulfonamide. The hydroxide in 
water solution was found to be only slightly disso- 
ciated. 
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A STUDY OF MIXED ALDOKETENE DIMERS 
(Publication No. 6073) 


Hyman Max Molotsky, Ph.D. 
University of Missouri, 1953 


Most of the information in regard to the prepara- 
tion, structure and reactions of ketenes and ketene 
dimers is based upon ketene, the first member of the 
series, its dimer and diphenylketene. An improved 
method for the preparation of aldoketene dimers of 
the aliphatic series was developed recently by Sauer, 
and has made available a number of these compounds 
for further study. Although the symmetrical ketene 
dimers can be obtained readily by this process of de- 
hydrohalogenation of aliphatic acid chlorides, very 
little is known about the preparation and reactions of 
unsymmetrical ketene dimers which result from mix- 
tures of two acid chlorides. 

This investigation was undertaken to study the ap- 
plicability of preparing unsymmetrical ketene dimers 
and converting them, by hydrolysis, to ketones in 
which the alkyl groups are unlike. A mixture of two 
acid chlorides should lead to three differently sub- 
stituted ketones. However, it is conceivable that 
under the proper conditions they would not be formed 
in equivalent amounts, and by the use of acid chlo- 
rides of proper structures no difficulties should arise 
in the separation of the final products, 

Preliminary experiments were conducted in which 
acetyl chloride was employed as the invariant re- 
actant with the following acid chlorides: n-butyryl, 
isovaleryl, caprylyl, capryl andq@-toluoyl. Yields of 
3.5-26.5% of the unsymmetrical ketones were ob- 
tained along with considerable amounts of dehydro- 
acetic acid and the fatty acids corresponding to the 
acid chlorides employed. It is believed that the free 
fatty acids were formed from the alkyl ketenes which 
had not dimerized. 

A more detailed investigation of the dehydrochlo- 
rination of a mixture of acetyl chloride and capryl 
chloride was then carried out. The following modi- 
fications were made in the experimental procedure: 
the ratio of acetyl chloride to capryl chloride was 
varied from 1.4:1 to 9:1; the order of addition of re- 
actants was changed; the temperature of the reaction 
was varied from -60 to about 25°; and changes in the 
solvent system were employed. The maximum yields 
of 2-hendecanone and 10-nonadecanone realized were 
about 33 and 38 per cents, respectively. The quan- 
tity of capric acid isolated under one set of conditions 
amounted to over 50% of that theoretically available. 

Further studies were conducted on the dehydro- 
chlorination of different mixtures of two acid chlo- 
rides. The combinations employed were: acetyl and 
caproyl chlorides, acetyl and stearoyl chlorides, 
propionyl and caproyl chlorides, and propionyl and 
capryl chlorides. In three of the four cases con- 
cerned, the unsymmetrical ketones were realized in 
23-26% yield. The amounts of free fatty acids ob- 
tained were quite consistent (20-32%). 

Since the dehydrohalogenation reaction affords 
keto dibasic acids readily from dibasic acid ester 
acid chlorides, a short study was made to attempt to 


prepare a monoaminodicarboxylic acid in which the 
functional groups were separated by at least six car- 
bon atoms. W-Carboethoxypelargonyl chloride was 
converted by means of triethylamine to 10-ketonona- 
decane-1,19-dioic acid. The latter, as well as its 
diethyl ester, were treated with hydroxylamine and 
Oily oximes resulted, High pressure hydrogenation 
of these oximes, as well as hydrogenation of the 
free keto acid in the presence of ammonia, gave 
products which were oils. Evidence was obtained that 
the desired amino acid was present in the reaction 
mixtures, but its physical properties prevented the 
isolation of the material in a pure condition. 

Sebacyl chloride was dehydrochlorinated to give 
a mixture of polymeric ketodibasic acids. One of 
these was isolated in good yield in an apparently 
homogeneous state. Analytical data indicated that it 
contains five carbonyl groups and has a molecular 
weight of about 930. 

A number of trial reactions related to dehydro- 
halogenation and reduction are described also, 
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THE REACTION OF a -HALOKETONES 
WITH AMINES 


(Publication No. 6346) 


Edwin Francis Morello, Ph.D. 
University of Minnesota, 1952 


In 1948 May and Mosettig reported the first ex- 
ample of the rearrangement of ana-haloketone with 
amines, This rearrangement was a special case of 
the base initiated rearrangement commonly called the 
Faworskii Rearrangement. In the generalized form 
of this rearrangement ana -haloketone is converted 
by a basic agent into an acid or a derivative of an 
acid. The present study was undertaken to investi- 
gate the use of amines in the rearrangement ofa - 
haloketones. 

The bromoketones used in this investigation were 
prepared either by direct bromination of the corre- 
sponding ketones or by treatment of a diazoketone 
with hydrogen bromide, 1-Bromo-3,3-diphenylpro- 
panone-2 and 9-w-bromoacetylfluorene were syn- 
thesized via the diazoketones by the following series 
of reactions: 


0 9 
R-G-on 50Cl2,, Reicy CHeN2 , 








fe O 
R-C-CHN, —22!—> r-G-CH,-Br 


The remaining bromoketones were synthesized by 
brominating 9-acetylfluorene, 9-propionylfluorene, 
and 9-methyl-9-acetylfluorene with bromine, The re- 
quired ketones were readily synthesized by the con- 
densation of fluorene with ethyl acetate and ethyl 
propionate in the presence of potassium t-butoxide. 





CHEMISTRY 989 





Methylation of 9-acetylfluorene with methyl iodide in 
the presence of sodium methoxide yielded 9-methyl- 
9-acetylfluorene. 

The bromoketones were subjected to rearrange- 
ment conditions, namely, treatment of the bromoke- 
tone with an amine in the presence of an inert solvent 
such as benzene or ether, The results are summa- 
rized below: 

1, 9-Bromo-9-acetylfluorene yielded N,N-diethyl- 
fluorenylideneacetamide and 9,9’ -diacetyl-9,9’ -bi- 
fluorenyl in 56 and 50 per cent yield, respectively, 
when treated with diethylamine. The structure of the 
unsaturated amide was proven by hydrogenation and 
hydrolysis to the known 9-fluorenylacetic acid. The 
structure of the latter compound was indicated by 
hydrolysis to 9,9’ -bifluorenyl and by synthesis. The 
melting points and infrared spectra of the reaction 
product and of the synthetic product were identical. 

2. When 9-(a-bromoacetyl)-9-bromofluorene was 
treated similarly with diethylamine, N,N-diethylflu- 
orenylideneacetamide was produced in 87 per cent 
yield. 

Employment of n-butylamine for the rearrange- 
ment of this compound produced somewhat different 
results. Two products were isolated: the rearrange- 
ment product, N,n-butylfluorenylideneacetamide, and 
its 1,4-addition product, N,n-butyl-9-butylamino-9- 
fluorenylacetamide. The yield of the two products 
was dependent on the reaction time. 

3. 9-(a@-Bromopropionyl)-9-bromofluorene when 
treated with diethylamine yielded as the major prod- 
uct of the reaction 9-(@-bromopropiony])-9-diethyl- 
aminofluorene in 37 per cent yield. This structure 
was indicated by base hydrolysis to give 9-diethyl- 
aminofluorene. The rearrangement product, N,N- 
diethyl-a- methylfluorenylideneacetamide, could not 
be isolated. Its possible presence was indicated by 
hydrogenation and hydrolysis of the neutral fraction 
from the reaction to give in small yielda -methyl- 
9-fluorenylacetic acid. 

4. In the reaction of 1-bromo-3,3-diphenylpro- 
panone-2 with diethylamine two competing reactions 
occurred, The normal replacement product, 1,N- 
diethylamino-3,3-diphenylpropanone-2 (isolated as 
its hydrochloride), and the rearrangement product, 
N,N-diethyl-8 ,3-diphenylpropionamide, were iso- 
lated in 62 and 15 per cent yield, respectively. 

0. The reaction of 9-w-bromoacetylfluorene with 
diethylamine was a complex and none of the expected 
rearrangement product was obtained. High melting 
material was produced. A 30% yield of a compound 
was obtained which was presumably: 


O 


i 


/CHe-C. 
‘C-CHY 


O 


6. No rearrangement was observed when 9-(a- 
bromoacetyl) 9-methylfluorene was reacted with di- 
ethylamine. The product of the reaction was 9-(a- 
diethylaminoacetyl) 9-methylfluorene, which was 
isolated as its hydrobromide in 79 per cent yield. 
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PART A: 
THE REACTION OF N-MAGNESIUM HALIDES 
ON a ,B-UNSATURATED NITRILES 
AND PART B: 
THE REACTION OF THE GRIGNARD REAGENT 
ON 4-HYDROXY AND 4-ALKOXY COUMARINS 


(Publication No. 6546) 


Robert Carlton Nagler, Ph.D. 
State University of Iowa, 1953 


PART A 


Alkyl- magnesium halides react by 1,4-addition 
with a-aryl-a, B-unsaturated nitriles to give a com- 
plex salt which may be alkylated with an alkyl halide 
on the carbon atom alpha to the nitrile. 

In view of the fact that alkyl amino- magnesium 
halides exhibit many of the usual Grignard type re- 
actions, the purpose of this research was to study 
the reactions of these materials with such a,B-un- 
saturated nitriles. Formation of the 1,4-addition 
complex followed by alkylation would lead to an inter- 
mediate which could be used to make 1,2-diaryl-1- 
amino-2 alkyl ethanes. 

Dimethylaminomagnesium iodide, diethylamino- 
magnesium bromide and ethylaminomagnesium 
iodide reacted with a-phenylcinnamonitrile to give 
a, B- (diphenyl)-8-dimethylaminopropionitrile, 
o,B-(diphenyl)-8 -diethylaminopropionitrile and 
a, 8-(diphenyl)-8 -ethylaminopropionitrile respec- 
tively. Mainly one racemic modification of the prod- 
uct was formed in each case, but only the diethyl- 
amino product contained the second racemic form in 
sufficient quantity for characterization. 

The structure of the dimethylamino and diethyl- 
amino compounds was demonstrated by pyrolysis, 
to give the amine and phenylcinnamonitrile. Pyrolysis 
of the ethylamino compound showed it was more 
stable, but a similar decomposition was obtained with 
the use of the hydroiodide. 

The complex from diethylaminomagnesium bro- 
mide and a -phenylcinnamonitrile was not alkylated 
by ethyl bromide or ethyl iodide. The complexes 
from dimethylaminomagnesium iodide and ethylamino- 
magnesium iodide were not affected treatment with 
methyl iodide. Color changes were observed in the 
intermediate but no additional products resulted. 

Methyl iodide interacted with ethylaminomag- 
nesium iodide to give material which reacted with 
o-phenylcinnamonitrile to produce a@ , B-(diphenyl)- 
8-methylethylaminopropionitrile. This compound 
was also prepared by the reaction of methyl iodide 
and a ,8-(diphenyl)-8-ethylaminopropionitrile. 

Alkoxymagnesium halides did not react witha- 
phenylcinnamonitrile. 


PART B 


Work in these laboratories has shown that meth- 
ylmagnesium iodide will react with 4-ethoxycoumarin 





990 CHEMISTRY 





to give a complex which on hydrolysis gave 2,2-di- 
methylchromanone. This reaction involved cleavage 
of the vinyl ether group in the original molecule to- 
gether with addition of the Grignard reagent, 

This behavior is distinctly different from the be- 
havior reported by Heilbron and Hill for the reaction 
of phenylmagnesium bromide with 4-methoxy and 4- 
hydroxycoumarin. With the former, the product on 
hydrolysis is reported to be 4-methoxy-2,2-diphenyl- 
1,2-benzopyran. With 4-hydroxycoumarin the reac- 
tion is reported to give 4-hydroxy-2,2-diphenyl-1,2- 
benzopyran which would be the enol form of the more 
probable structure, 2,2-diphenylchromanone. 

In view of the conflicting behaviors, the purpose of 
this research is to thoroughly reinvestigate the reac- 
tion between Grignard reagent and 4-hydroxy- and 4- 
alkoxycoumarins in order to prove the nature of the 
reaction and the identity of the products. 

Methylmagnesium iodide and phenylmagnesium 
bromide react with 4-ethoxycoumarin to give com- 
plexes which on hydrolysis in acid solution yield 2,2- 
dimethylchromanone and 2,2-diphenylchromanone re- 
spectively. Hydrolysis of the complex with ammo- 
nium chloride solution gives in addition an alkali 
soluble oil, which can be converted to the chromanone 
by acid or acetic anhydride, and which contains o-hy- 
droxyacetophenone and the ketone, R,CO, correspond- 
ing to the Grignard reagent. The yields of o-hydroxy- 
acetophenone and the ketone are greater when phenyl- 
magnesium bromide is used. 

Phenylmagnesium bromide formed a complex with 
4-hydroxycoumarin, but only unchanged starting ma- 
terial was regenerated on hydrolysis. 

o-Hydroxyacetophenone reacted with excess ben- 
zophenone in the presence of sodium tert. -butoxide 
to give 2,2-diphenylchromanone, Sodium ethoxide, 
sodium isoamyloxide, and sulfuric did not catalyze 
this reaction. 
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PREPARATION AND CHEMISTRY OF 
HYDROXYLAMINO AND AMINO 
NITRO COMPOUNDS 


(Publication No. 6234) 


John Miles Patterson, Ph.D. 
Northwestern University, 1953 


The addition of hydroxylamine to unsaturated ni- 
tro compounds of the nitrodlefin type was shown to 
be a general reaction, This addition was observed to 
proceed in yields of 50-80%. 

The stability of these substituted hydroxylamines 
of the type R-CH(NHOH)CH2NO:2 was found to decrease 
as R changed from phenyl to 2-furyl to alkyl. 

New reactions of N-(1-phenyl-2-nitroethyl)-hy- 
droxylamine were investigated which generally in- 
volved only one of the two functional groups. Thus, 
by treatment with the appropriate reagents, the 


following new compounds were prepared: phenyl- 
carbamo-N-(1-phenyl-2-nitroethylhydroxamic) acid, 
N-(1-phenyl-2-nitroethyl)hydroxylammonium chlo- 
ride, phenyl-N-(1-phenyl-2-nitroethyl)nitrone, and 
acetic N-(1-phenyl-2-nitroethyl)acetohydroxamic 
anhydride. 

Benzoyl chloride produced a derivative of N-(1- 
phenyl-2-nitroethyl)hydroxylamine which points to 
a reaction involving three parts of benzoyl chloride. 
The structure is probably 


C,H.CO-N-CHPh-CH=N-O-COC,H, 


OCOC,H, O° 


Attempts to convert the sodium salt of the aci-nitro 
form of N-(1.phenyl-2-nitroethyl)hydroxylamine to the 
aldehyde by mineral acid or to isolate the aci-nitro 
form failed. 

Styrenediamine, isolated as the dibenzoyl deriva- 
tive, was obtained on catalytic reduction of N-(1- 
phenyl-2-nitroethyl)hydroxylamine with platinum 
oxide. 

Treatment of the nitro hydroxylamine with ben- 
zenesulfonyl chloride gave rise to N-(1-phenyl-2- 
nitroethyl)benzenesulfonohydroxamic acid, which on 
solution in base followed by neutralization yielded w- 
nitroacetophenone oxime. 

Oxidation of N-(1-phenyl-2-nitroethyl)hydroxyl- 
amine with a hypochlorous-hydrochloric acid mixture 
yielded w -nitroacetophenone, while oxidation with 
chromic acid in the cold yielded styrene pseudoni- 
trosite, the dimer of 1-nitro-2-nitroso-2-phenyl- 
ethane. The dimer was readily converted tow-nitro- 
acetophenone oxime by refluxing with water or to 
wW-nitroacetophenone with acid. 

An amino nitro compound which might serve as a 
precursor to quinuclidine was synthesized. To this 
end, nitromethanetripropionamide was prepared by 
treatment of nitromethanetripropionitrile with alka- 
line hydrogen peroxide and by ammonolysis of ethyl 
nitromethanetripropionate, The nitrile and the ester 
were prepared by treatment of nitromethane with 
acrylonitrile or ethyl acrylate in the presence of a 
basic catalyst. Treatment of nitromethanetripro- 
pionamide with sodium hypobromite, effecting re- 
arrangement by heating followed by reaction with 
benzoyl chloride, yielded benzo-|[4-nitro-4-(2-benz- 
amidoethyl)piperidide |, the desired amino nitro com- 
pound, 

The Schmidt reaction with nitromethanetripro- 
pionic acid, prepared from nitromethanetripropio- 
nitrile, did not lead to the expected amino nitro com- 
pound, Instead, hydroxylamine was the only substance 
isolated. 

Reduction of nitromethanetripropionic acid by 
chemical methods proved to be unfeasible. Use of 
platinum oxide or palladium-charcoal catalysts also 
failed. Reduction of benzo-[4-nitro-4-(2-benzamido- 
ethyl)piperidide | and the hydrochloride of 4-nitro- 
4-(2-amino-ethyl)piperidinium chloride likewise failed 
with a platinum oxide catalyst. 

The use of Raney nickel in the reduction of these 
tertiary nitro compounds gave more favorable results 
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although the conditions necessary for reduction were 
found to be more vigorous than those generally re- 
ported. Thus, under these conditions, nitromethane- 
tripropionic acid yielded only 2-pyrrolidone-5,5-di- 
propionic acid and benzo- [| 4-nitro-4-(2-benzamido- 
ethyl)piperidide | yielded 1-benzoyl-4-(2-benzamido- 


ethyl)-4-piperidylamine isolated as its hydrochloride. 


Hydrolysis of 2-pyrrolidone-5,5-dipropionic acid 


with concentrated hydrochloric acid was unsuccessful. 


Basic hydrolysis, however, is successful. A com- 
pound is obtained which is apparently aminomethane- 
tripropionic acid. 

New amine hydrochlorides produced in this work 
were the hydrochloride of 4-nitro-4-(2-aminoethyl)- 
piperidinium chioride and the dihydrochloride of 4- 
(2-aminoethyl)-4-piperidylammonium chloride, 

Preliminary experiments on the pyrolysis of 1- 
benzoyl-4-(2-benzamidoethyl)-4-piperidylammonium 
chloride indicated the amine salt to be stable at 270° 
while diazotization experiments showed that some 
elimination of the amine function probably occurred. 
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COPOLYMERS OF 1,3-BUTADIENE 
WITH 2-THENALACETOPHENONE 
AND RELATED KETONES 


(Publication No. 6001) 


James Maurice Quinn, Ph.D. 
University of Dlinois, 1953 


It’has been shown (1-4) that B -substituted a ,B- 
unsaturated carbonyl compounds can undergo copoly- 
merization, and, in some cases, homopolymerization, 

The purpose of the present investigation was to 
extend the scope of this work to include the copoly- 
merization of the thiophene analogs of these a,B-un- 
saturated carbonyl compounds with ordinary vinyl 
monomers, 

A series of thiophene-containing a ,B-unsaturated 
carbonyl compounds has been synthesized. These 
substances were carefully purified for high purity of 
monomers was found to be an essential factor in the 
copolymerization studies in which the compounds 
were used, The compounds studied included benzal- 
2-acetothienone, ethyl B-(2-thienyl)-acrylate, 2-fur- 
fural-2’ -acetothienone, 2-thenalacetone, 2-thenal- 
acetophenone, 2-thenal-2’ -acetothienone, and 
8-(2-thienyl)-acrylic acid. 

Benzal-2-acetothienone copolymerized with 
acrylonitrile, butadiene, isoprene, methyl acrylate, 
methyl methacrylate, methyl vinyl ketone, and sty- 
rene. It failed to copolymerize with ethyl acrylate 
and vinyl acetate. 

Ethyl B -(2-thienyl)-acrylate copolymerized with 
butadiene, isoprene, methyl methacrylate, styrene, 
and perhaps acrylonitrile. It failed to copolymerize 
with methyl vinyl ketone, vinyl acetate, methyl 
acrylate, and ethyl acrylate. 


2-Thenalacetone copolymerized with acrylonitrile 
and butadiene. It failed to copolymerize with iso- 
prene, methyl acrylate, ethyl acrylate, methyl meth- 
acrylate, methyl vinyl ketone, styrene, and vinyl 
acetate. 

2-Thenalacetophenone copolymerized with acrylo- 
nitrile, butadiene, isoprene, styrene, and methyl vinyl 
ketone. It failed to copolymerize with methyl meth- 
acrylate, methyl acrylate, ethyl acrylate, maleic 
anhydride, and vinyl acetate. Evaluation of a com- 
pounded butadiene-2-thenalacetophenone rubber 
showed that it possessed fair oil resistance, fair ten- 
sile strength, good low-temperature properties, and 
stress-strain and hysteresis properties about equal 
to those of standard GR-S. 

2-Thenal- 2’ -acetothienone copolymerized with 
butadiene, isoprene, methyl vinyl ketone, and sty- 
rene, No copolymer was obtained with acrylonitrile, 
methyl acrylate, ethyl acrylate, methyl methacryl- 
ate, and vinyl acetate. 

8 -(2-Thienyl)-acrylic acid copolymerized with 
acrylonitrile, butadiene, isoprene, methyl meth- 
acrylate, and styrene. This acid failed to copoly- 
merize with either ethyl acrylate or vinyl acetate. 

Ethyl § -(2-furyl)-acrylate was found to homo- 
polymerize very slowly whereas none of the other 
a, S-unsaturated carbonyl compounds considered 
above did. 

It has been found in the present investigation that 
the thiophene-containing monomers copolymerized 
more slowly than the benzene analogs, In general the 
physical properties of the copolymers formed were 
not as good as those of the corresponding benzene- 
containing copolymers. These results are due ap- 
parently to the difference in the aromaticity of 
thiophene as compared to benzene. 

Quantitative estimation of the non-butadiene co- 
monomer incorporation indicated that the polymeri- 
zations do not proceed entirely by alternation. 
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THE DEAMINATION OF THE ALIPHATIC AMINES 
(Publication No. 6347) 
Paul Noel Richardson, Ph.D. 
University of Minnesota, 1952 


Two methods of the deamination of aliphatic 
amines to give olefins are reported. They are the 
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decomposition of quaternary ammonium hydroxides 
and the pyrolysis of N-phenyl-N’ alkyl thioureas, 
The latter compounds are the phenyi isothiocyanate 
derivatives of primary amines, and two examples of 
their thermal decomposition to give olefins are re- 
ported in the literature, 

The thermal decompositions of the cis and trans 
isomers of N-pheny] N’ -2-phenylcyclohexyl thiourea 
were investigated to determine if the steriochemical 
nature of the starting material affected the course of 
the transformation. These compounds were prepared 
from the cis and trans 2-phenylcyclohexylamines by 
treatment with phenyl isothiocyanate, The amines, 
in turn, were synthesized from the known cis and 
trans 2-phenylcyclohexane carboxylic acids by means 
of the Curtius reaction. Upon pyrolysis, each of the 
above-mentioned thioureas gave essentially the same 
mixture consisting of 1-phenylcyclohexene (approx. 
75%) and 3-phenylcyclohexene (approx. 25%). It is 
believed that these products were formed in the same 
ratio in which they were isolated; and, therefore, it is 
concluded that in these decompositions cis and trans 
elimination occur with equal ease. 

Another study concerning the pyrolysis of N- 
phenyl N’ alkyl thioureas (RNHCSNHC,H;) was car- 
ried out to determine the effect that the structure of 
the alkyl group (R) has upon the reaction. The gen- 
eral case investigated concerned the thermal sta- 
bilities of the phenyl isothiocyanate derivatives of the 
isomeric butyl amines, N-Phenyl N’ n-butyl thiourea 
and N-phenyl N’ isobutyl thiourea were found to be 
stable under the conditions used, but N-phenyl N’ 
sec.-butyl thiourea proved to be thermally unstable 
and N-phenyl N’ tert.-butyl thiourea showed insta- 
bility to an even greater extent. Two other com- 
pounds having primary alkyl groups, namely, N- 
phenyl N’ octadecyl thiourea and N-phenyl N* phenyl- 
ethyl thiourea, were investigated. They were treated 
under more drastic conditions than the other com- 
pounds had been; however, it was found that little, if 
any, desired decomposition had taken place, An 
amine with a tertiary alkyl substituent was obtained 
from the Curtius reaction with dehydroabietic acid. 
This amine was converted into its phenyl isothiocy- 
anate derivative which gave an eighty percent yield 
of olefinic material upon pyrolysis. From the re- 
sults of the ozonolysis of this unsaturated product it 
is believed that the olefin is a mixture of isomers, It 
is concluded that the thermal decomposition of N- 
phenyl N’ alkyl thioureas can give good yields of ole- 
fins if the alkyl groups are secondary or tertiary, 
and that the reaction is unsuccessful when applied to 
compounds with primary alkyl substituents. 

The previously mentioned cis and trans 2-phenyl- 
cyclohexylamines were converted, upon treatment 
with formaldehyde and formic acid, to cis and trans 
isomers of N, N-dimethyl-2-phenylcyclohexyl amine. 
The cis and trans isomers of trimethyl-2-phenyl- 
cyclohexylammonium iodide were prepared from the 
tertiary amines by the action of methyl iodide. The 
cis and trans quaternary hydroxides were obtained 
from the corresponding iodides and upon decompo- 
sition each isomer gave the same product, 1-phenyl- 
cyclohexene, It is concluded that either the two 

















isomers of the hydroxide form an equilibrium mix- 
ture and the cis isomer undergoes the elimination re- 
action or that cis and trans elimination occur with 
equal ease, 
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THE ANTHOCYAN PIGMENTS 
OF CERTAIN GRAPES AND WINE 


(Publication No. 6338) 


Harvey S. Sadow, Ph.D. 
University of Connecticut, 1953 


The purpose of this research was to develop pro- 
cedures for the isolation, separation, qualitative 
identification, and quantitative estimation of the in- 
dividual anthocyans present in the skins of the hitherto 
uninvestigated Zinfandel and Carignane grapes, and 
in Zinfandel wine. 

The quantitative isolation of the anthocyan mix- 
tures found in these natural sources was accom- 
plished by the precipitation of a lead-anthocyan com- 
plex. A one molar lead acetate solution was added, in 
the presence of a large volume of acetone, directly to 
a wine sample, or to a 2% hydrogen chloride in 
methyl alcohol extract of the suitably ground grape 
skins. The anthocyans were recovered as the chlo- 
rides, by treating the lead complex with 2% hydrogen 
chloride in methyl alcohol. 

The anthocyan chlorides obtained in this manner 
were separated into four principal colored bands, by 
partition chromatography on silicic acid columns 
(Spaeth and Rosenblatt, Anal. Chem, 22, 1321 (1950). 
The phenoltoluene-phosphoric acid, two-phase solvent 
system, reported by the original authors, was used to 
separate the anthocyanins as well as the anthocyan- 
idins in the mixtures. In order to conduct a series of 
systematic anthocyan identification tests, it was nec- 
essary to obtain relatively larger, pure samples of 
the individual anthocyans present in the mixture. To 
accomplish this, use was made of countercurrent 
distribution between the two phases of the above men- | 
tioned solvent system, in a 100-tube, all-glass coun- 
tercurrent distribution machine. (D. Craig and L. 
Craig, “Techniques of Organic Chemistry,” A. Weiss- 
burger, Ed., Interscience Publ., New York, 1950, Vol. 
I, Chap. IV.) 

The individual anthocyans were tentatively iden- 
tified by their respective rates of movement (R- 
values) on silicic acid columns during partition chro- 
matography. These tentative identifications were 
confirmed by several systematic chemical and phys- 
ical tests (Robertson and Robinson, Biochem. J. 23, 
35 (1929); G. M. Robinson and R, Robinson, Ibid. 25, 
1687 (1931); Willstaetter and Nolan, Ann, 408, 1 
(1951)). The glycosidic sugar residues in the antho- 
cyanins were identified, following acid hydrolysis, 
by paper partition chromatography (Partridge, Bio- 
chem, J. 42, 238 (1948) , and by chemical methods. 
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The same four principal anthocyans were found in the 
pigments isolated from the skins of the Zinfandel and 
the Carignane grapes, and from the Zinfandel wine, 
They were identified as malvidin, malvidin-3-mono- 
glucoside (oenin), delphinidin, and delphinidin-3- 
monoglucoside, The results of the partition chroma- 
tographic studies of the grape skin pigments 
suggested the presence of two additional red pigments 
in extremely small, nearly undetectable amounts. 
These pigments formed fugitive bands on the silicic 
acid columns, and they could not be identified. The 
presence of an anthoxanthin was also indicated, but 
not confirmed. 

The quantities of each anthocyan present in each 
of the pigment mixtures isolated were estimated by 
quantitative partition chromatography on silicic acid 
columns, according to Spaeth and Rosenblatt. The 
amounts of malvidin- and delphinidin-3-monoglucos- 
ides reported are regarded as approximations, be- 
cause the concentration factors used in calculating 
them were determined by indirect methods. In all of 
the pigment mixtures studied, the anthocyan present in 
the largest quantity was malvidin-3-monoglucoside. 
It was found that the ratio of this monoglucoside with 
respect to malvidin, was greater in the Zinfandel 
grape skin pigment mixture than in that isolated from 
the Zinfandel wine. Also, as the wine aged, the 
amount of malvidin increased at the expense of the 
malvidin monoglucoside. The sharpest increase in 
the malvidin content was detected immediately after 
the wine had been treated with sodium bisulfite, and 
“fined” with gelatin. 


_ Suggested standard procedures for the isolation, 
separation, qualitative identification, and quantitative 
estimation of the anthocyans occurring in wine and in 
grape skins are described in detail. 
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I. A KETONIC ARYLLITHIUM COMPOUND 
Il. SYNTHESIS OF o-DUROYLTRIARYLCARBINOLS 


(Publication No. 6012) 


William Edward Smith, Ph.D. 
University of Dlinois, 1953 


PART ONE 


Introduction 

Ketones containing a metallic atom joined toa 
carbon atom might be made if a way could be found to 
prevent the organ o metallic function from attacking 
the carbonyl group. Ketones so highly hindered that 
intermolecular reaction could not occur may afford 
the solution. Such a ketone is o-duroylphenyllithium.* 
Treatment of 6-chloro-2,2,6-trimethylcyclohexanone 
with magnesium gives a ketonic magnesium chloride.? 
When bis(2,6-dimethyl)ketone is treated with phenyl- 
lithium, hydrogen-metal interconversion takes place 
at one of the methyl groups to give the keto-lithium 


compound.” The bromomagnesium derivative of 
acetomesitylene reacts as if the true structure were 
MesCOCH,MgBr.* 

The purpose of this work was to study the prep- 
aration of o-duroylphenyllithium and to investigate its 
reactions. — 


Discussion of Results 

o-Duroylphenyllithium, believed to be the first 
aryllithium ketone to be prepared, was made by treat- 
ing o-duroylbromobenzene with n-butyllithium at a 
temperature of -30° or less. This compound is unique 
owing to the presence of an electron withdrawing 
group ortho to the lithium function. This group prob- 
ably lowers the nucleophilic character of the organic 
residue of the lithium compound. However, success 
was met in condensing this compound with carbon 
dioxide,’ the product being the corresponding acid. 
Benzoyl chloride,’ o-toluyl chloride, cinnamoyl chlo- 
ride, mesitoyl chloride, and propionyl chloride re- 
acted to give the corresponding dicarbonyl compounds. 
In the reactions between fluorenone, benzophenone, 
acetophenone, benzaldehyde, chalcone, and formalde- 
hyde the corresponding compounds were produced 
none of which had been known previously. 

The new lithium compound, o-duroylphenyl- 
lithium, has characteristics similar to those of phen- 
yllithium. It undergoes 1,2-addition of ana ,f -un- 
saturated ketone. Normal products are realized from 
reactions with acid chlorides and carbonyl compounds 
when the proper conditions are used. 


PART TWO 


Introduction 

The synthesis of these carbonols was undertaken 
as a part of a study of nucleophilic attack of o-duroyl- 
benzophenones by Grignard reagents. A similar ex- 
amination was made of 2,3-dimethoxybenzophenone. ” 
The project was attractive partly because the neces- 
sary o-duroylaryl ketones had been made available 
by the use of the new reagent, o-duroylphenyllithium. 
Moreover, the o-duroyltriarylcarbinols to be expected 
from normal condensation promised an alternate route 
to a new type of permanent enol involving reduction 
of the carbinols to the triarylmethanes. 


Discussion of Results 

When o-duroylbenzophenone was treated with 
phenylmagnesium bromide, normal condensation took 
place to give the corresponding alcohol. Phenylmag- 
nesium bromide and o-duroyl-o-toluylbenzene like- 
wise gave the corresponding alcohol. 

Reduction of o-duroylphenylbiphenylenecarbinol 
and o-duroylphenyldiphenylcarbinol gave the cor- 
responding triarylmethanes. However, attempts to 
bring about enolization of these compounds did not 
succeed. 


1. W. C. Hammann, Thesis, Doctor of Philosophy, 


University of Illinois, 1951. 
2. A. Bell, T. H. Strickland, and G. F. Wright, J. 


Org. Chem., 16, 1742 (1951). 
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COPOLYMERIZATION OF 
a@-ALKYLACRYLONITRILES 
AND 1,3-BUTADIENE 


(Publication No. 6016) 


Roy Thomas Stiehl, Jr., Ph.D. 
University of Dlinois, 1953 


Introduction 

Polar groups such as nitrile promote improved 
oil resistance in synthetic rubbers, e.g. the Perbunan 
rubbers. Normal alkyl chains are known to favor a 
lowering of brittle temperature in a series of alkyl 
acrylate and methacrylate copolymers of butadiene’~ 
and to enhance similar improved low-temperature 
properties in the poly-2-n-alkyl-1,3-butadienes*”” 
and the n-alkyl vinylsulfonate-butadiene copolymers.° 
It was of interest, then, to prepare and evaluate co- 
polymers of a-alkylacrylonitriles with 1,3-butadiene 
as possible elastomers possessing both favorable 
low-temperature properties and good oil resistance. 

Since homopolymers of methacrylonitrile’ only 
were known, homopolymerization of the other homo- 
logues was also briefly studied. 


3 


Discussion 

In preparing the nitrile comonomers procedures 
for the large laboratory-scale production of a -ethyl- 
acrylonitrile and w-n-pentylacrylonitrile, modifying 
the method of Marvel, Miller, and Chou, were de- 
vised. An impurity, which previously had interfered 
with purification of a -ethylacrylonitrile, was studied. 
It appears to be the acetate of the intermediate ox- 
ime. A method of eliminating this impurity, involving 
thermal decomposition, has been perfected. Two al- 
ternate syntheses of a-alkylacrylonitriles, utilizing 
a-keto- 8-alkyl-8-cyano-¥ butyrolactones in one 
method and various modifications of the Mannich re- 
action in the other, have been examined and found to 
be unsatisfactory. 

The copolymerization of butadiene with a -meth- 
acrylonitrile,a@ -ethylacrylonitrile, anda -n-pentyla- 
nitrile in the Mutual recipe and in the cumene hydro- 
peroxide recipe has been investigated in detail, and 
conditions have been found such that copolymers of 
desired solubility, composition, and inherent vis- 
cosity can be obtained readily. 

It has been demonstrated that neither o@ -ethyl- 
acrylonitrile nor @-n-pentylacrylonitrile homopoly- 
merize readily, either with free radical or anionic 
initiation. This is in contrast to the ready homopoly- 
merization of both acrylonitrile and methacrylonitrile 


and the facile copolymerization (with butadiene) of 
these higher homologs. However, a low molecular 
weight homopolymer of a -ethylacrylonitrile was ob- 
tained by thermal polymerization, In addition, a 
product which appears to be the polymer of @ -ethyl- 
acrolein oxime has also been isolated and examined. 
Nine evaluation samples of the copolymers of 
butadiene with 5, 15, and 25 per cent each ofa- 
methyl-, @-ethyl-, and@-n-pentylacrylonitrile have 
been prepared under standardized conditions and 
have been evaluated by Mr. W. K. Taft, Government 
Laboratories, University of Akron, Akron, Ohio, as 
elastomers. The results of these evaluations indi- 
cate that some of these copolymers possess excellent 
stress-strain properties and good hysteresis prop- 
erties but do not have the desired oil resistance com- 
bined with good low temperature properties which had 
been sought. When the nitrogen content of the polymer 
is sufficiently high to impart oil resistance, the 
freeze-point of the compounded polymer approximates 
that of the currently-used Perbunans. The data tend 
to indicate that, although a minimum freeze-point may 
exist in the butadiene-a-alkylacrylonitrile copolymer 
series, this series will not provide satisfactory low- 
temperature, oil-resistant elastomers. 
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I. STRUCTURE OF POLYMETHYL 
a@-HALOACRYLATES 
Il. STRUCTURE OF POLYSULFONES 


(Publication No. 6022) 


Edward David Weil, Ph.D. 
University of Tlinois, 1953 


PART ONE 


Introduction 

Previous work’ by the present author led to the 
conclusion that no trustworthy evidence existed to 
support the anomalous “head-to-head” structure orig- 
inally proposed’ for polymethyl a -bromoacrylate and 
related polymers. Further experimentation was 
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required to provide positive information concerning 
the structure of these polymers. 


Discussion of Results 

By lactonization and subsequent saponification, 
polymethyl @ -bromoacrylate was converted to a sol- 
uble polymeric derivative which was degraded by 
oxidation and concurrent alkaline cleavage. The de- 
gradation products were separated by suitable distil- 
lation and chromatographic procedures, and were 
shown to be acetone, acetic acid, citric acid, aconitic 
acid, and citraconic or itaconic acid, The products 
are explainable on the basis of a mainly “head-to- 
tail” structure. Attempts to find oxidative degrada- 
tion products indicative of head-to-head structures, 
e.g. succinic acid ora, a’ -diketoadipic acid, led 
only to negative results. 


PART TWO 


Introduction 

In the original investigations® of the structure of 
Olefinsulfur dioxide copolymers, the polymers were 
subjected to various alkaline degradation reactions, 
and the structures of the degradation products were 
assigned by comparison with reference compounds 
synthesized by methods believed to be unequivocal. 
Since the propylene-sulfur dioxide copolymer yielded 
the compound C,H,S,0O,Na which was assigned the 
structure of sodium 1-methylsulfonly-2-propanesul- 
finate, the compound C™Hi25204 which was thought to 
be 2,6-dimethyl-p-dithiane 1,1,4,4-tetroxide, and the 


compound CeH:2SOs which was assigned the structure 
of 2,6-dimethyl-p-thioxane 4,4-dioxide, the polymer 
itself was assigned a head-to-head structure (I). 


CHs Hs 
-CHCH2SO02CH2C HSO-- 


I 


Discussion of Results 

The structures of the degradation products of the 
propylene-sulfur dioxide copolymer were reinvesti- 
gated. The compound C,H,S,0,Na was found to be 
actually sodium 2-methylsulfonyl-1-propanesulfinate; 
this structure was proved by conversion of the com- 
pound to 2-methylsulfonyl-1-propanesulfonyl chloride 
and to 2-methylsulfonyl-1-benzylsulfonylpropane, 
both of which were synthesized by unequivocal reac- 
tions. The cause of the original incorrect structural 
assignment was shown to be a previously-unrecog- 
nized rearrangement in one of the supposedly-une- 
quivocal syntheses, wherein the reaction of sodium 
sulfite with methyl 2-chloro-1-propyl sulfide yielded 
the rearranged product sodium 2-methylmercapto- 
1-propanesulfonate rather than the expected product 
sodium 1-methylmercapto-2-propanesulfonate, 

The degradation product C,H,.5,0, was shown to 
be actually 2,5-dimethyl-p-dithiane 1,1,4,4-tetra- 
oxide by cleavage to sodium 2-methylsulfonyl-1-pro- 
panesulfinate and by unequivocal syntheses of the 
true 2,6 isomer which was shown to be different from 
the degradation product, A hitherto-unrecognized 


rearrangement was found in the reaction of sodium 
sulfide with bis(2-chloro-1-propyl) sulfide which 
yields not 2,6-dimethyl-p-dithiane as originally be- 
lieved but the rearranged product 2,5-dimethyl-p- 
dithiane. A mechanism is suggested. 

The structure of the degradation product CeHi2SOs 
was found to be correct as originally assigned, but 
evidence was found that this is a recombination prod- 
uct whose structure does not relate directly to that of 
the polymer. 

The corrected structures of the degradation prod- 
ucts of the propylene-sulfur dioxide copolymer indi- 
cate that the polymer has a head-to-tail structure (II). 


CHs Hs 
- CHCH2SO2zCHCH2SO2- 


IT 


A physically- and chemically-similar polysulfone 
was prepared by the oxidation of polymerized propy- 
lene sulfide, indicating a head-to-tail structure in the 
base-catalyzed polymer of propylene sulfide. 


1. E. D. Weil, Thesis, Master of Science, Univer- 
sity of Illinois, 195l. 
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SYNTHESIS OF SOME POTENTIAL 
TRYPTOPHAN ANTAGONISTS 


(Publication No. 6024) 


John Kendall Williams, Ph.D. 
University of Dlinois, 1953 


In order to allow further correlation to be made 
between the structure and the antimetabolic activity 
of certain compounds related to tryptophan, 6-methyl- 
homotryptophan and §-(6-methyl-3-indazole)-a- 
aminopropionic acid have been synthesized for bio- 
logical testing. 

The preparation of 6-methylhomotryptophan was 
accomplished via the sequence: p-Xylene, nitro-p- 
xylene, 2-nitro-4-methylphenylpyruvic acid, 6-meth- 
ylindole-2-carboxylic acid, 6-methylindole, 6-methyl- 
gramine, 6-methylgramine methosulfate, 6-methyl- 
skatyl cyanide, 6-methylheteroauxin, 6-methyltrypto- 
phol, 6-methyltryptophyl bromide, ethyl @ -carbe- 
thoxy-a-acetamido- -(6-methyl-3-indole) butyrate, 
ot-carboxy-c -acetamido- 7 -(6-methyl-3-indole)- 
propionic acid, and N-acetyl-6-methylhomotryptophan. 

The indazole analog of 6-methyltryptophan was 
synthesized via the sequence: Nitro-p-xylene, the so- 
dium enolate of ethyl 2-nitro-4-methylphenylpyruvate, 
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the sodium salt of the oxime of 2-nitro-4-methyl- 
phenylpyruvic acid, 2-nitro-4-methylphenylacetoni- 
trile, 2-amino-4-methylphenylacetonitrile, 3-cyano- 
6-methylindazole, 6-methylindazole-3-carboxylic 
acid, methyl 6-methylindazole-3-carboxylate, 6- 
methylindazole-3-carboxylic acid dimethylamide, 

6- methyl-3-dimethylaminomethylindazole, and 6- 
methyl-3-dimethylaminomethylindazole methiodide. 
This methiodide alkylated acetamidomalonic ester 
to give a substituted malonic ester which was sapon- 
ified, decarboxylated and deacetylated to the desired 
amino acid. 

In addition, 5-methyltryptophan was prepared in 
relatively large quantity for toxicity tests. The pro- 
cedure used was that of Moe and Warner.’ It in- 
volved the Fischer cyclization of the p-tolylhydra- 
zone of Y, Y -decarbethoxy- /-acetamidobutyraldehyde 
to a substituted malonic ester which could be sapon- 
ified, decarboxylated and deacetylated to the desired 
amino acid, 


1. Moe, O., and Warner, D., J. Am Chem. Soc., 
70, 2763 (1948). 
2. Moe, O., and Warner, D., ibid., 70, 2765 (1948). 
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CHEMISTRY, PHARMACEUTICAL 
A PHYTOCHEMICAL INVESTIGATION 
OF DIGITALIS FERRUGINEA 


(Publication No, 6370) 


Robert Martin Appel, Ph.D. 
University of Minnesota, 1953 


The first year leaves of Digitalis ferruginea 
plants grown in the medicinal plant gardens at the 
University of Minnesota during the summer of 1952 
were investigated, The fresh leaves, which weighed 
9436 Gm, and contained 78% water, were harvested, 
frozen, powdered, and extracted with water. The 
aqueous extract was extracted with methyl isobutyl 
ketone. The methyl isobutyl ketone extract was found 
to contain two glycoside fractions; i.e., crystalline 
glycosides and amorphous glycosides. A total of 
7.53 Gm. of glycosides (crystalline and amorphous) 





representing 0.08% of the fresh leaves or 0.36% of 
the dry leaves were found in the plant. 

The crystalline glycosides, which weighed 2.05 
Gm, and which were crystallized from a mixture of 
methanol, chloroform, and ether in the form of plates 
or from 50% methanol in the form of needles, gave 
a positive Keller-Kiliani test typical of digitoxin or 
digoxin-type glycosides. A positive HC1-FeC1; test 
for digitoxose and a negative test for 1,2-glycols with 
periodate-benzidine reagent indicated that these gly- 
cosides were acetylated. Both qualitative and quan- 
titative paper chromatographic investigations of this 
glycoside failed to effect any separation into individual 
glycosides. Therefore, only one glycoside occurred 
in this fraction, Qualitative testing of the crystalline 
glycosides showed results almost identical to alpha- 
acetyl digitoxin. These results were summarized in 
the table below. Mild alkaline hydrolysis of the crys- 
talline glycoside yielded the acetyl-free compound, 
which did not depress the melting point of digitoxin 
upon mixed melting point determinations. 

The amorphous glycosides, which weighed 5.48 
Gm, and which could not be crystallized, gave a pos- 
itive Keller-Kiliani test typical of digitoxin or digoxin- 
glycosides. A positive HC1-FeCl1, test for digitoxose 
and a positive periodate-benzidine test for 1,2-glycols 
indicated that the glycosides were not acetylated on 
the terminal digitoxose residue, Acetyl determina- 
tions showed no acetyl group present in the molecule. 
Further evidence that the amorphous glycosides were 
acetyl-free was obtained by mild alkaline hydrolysis, 
which did not yield a new crystalline glycoside of 
higher melting point. The amorphous glycosides 
melted with decomposition at 140-145° C. The Rr 
values of the amorphous glycosides closely paralleled 
the R¢ values for the crystalline glycosides of Digi- 
talis ferruginea, digitoxin, and acetyl digoxin. Since 
no acetyl group was present in the amorphous glyco- 
sides, the experimental evidence pointed to the iden- 
tity of the amorphous glycosides as a digitoxin-type 
compound, Carbon-hydrogen analysis of the amor- 
phous glycosides compared to digitoxin were sum- 
marized in the following table: 











%C %H 





Amorphous glycosides 
of Digitalis ferruginea 


Digitoxin (MWt. 800.95) 
C,, HesOi5.2H2O 


61.37 8.35 








61.47 8.55 

















This investigation also showed the presence of 
39.13 Gm. of saponins in the plant representing 0.42% 





M.P. %C 
_(°C.) 


%H %COCHs; 


[ «] Specific Rotation 
In MeOH In pyridine 








Crystalline glyc. of 


Digitalis ferruginea 215-217° 





5.69 +24.6° +4,7° 





a-acetyl digitoxin 
CasHeeO14. 1 HOH(Sandoz) 


MwWt. 824.97 (Calcd.) 


217-221 














5.02 +24.5 +4.8 


0.22 
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M.P. %C 
(°C) 


%H Rotation 
in pyrid. 


Acetyl 
Dvt. MP 


Benzoyl 
Dvt. MP 





Digitalis ferruginea 
Sapogenin 





203-204° 


[a ]p*° 


-49,4° 222-224° | 198-200° 





Tigogenin 
C27H4403.1-1/2H20 


MwWt,. 443.64 


203-204° 














-49,0° 224-225° | 200-202° 

















of the fresh leaves or 1.88% of the dry leaves. Acid 
hydrolysis of the saponin yielded a crystalline sap- 
ogenin, Qualitative testing of the sapogenin gave re- 
sults almost identical to tigogenin, These results 
were summarized in the above table. 

The sugars obtained from the saponin by mild acid 
hydrolysis were identified by qualitative paper chro- 
matography as glucose, galactose, and xylose. 

Therefore, the saponin isolated from the leaves of 
Digitalis ferruginea appeared to be tigonin, since the 
Saponin was composed of the same genin and the 
same sugar residue as tigonin, 
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THE SYNTHESIS OF SOME ESTERS OF SOME 
NEW N-ALKYL p-CARBOXYBENZAMIDINES 


(Publication No. 6372) 


Robert LeRoy Boblitt, Ph.D. 
University of Minnesota, 1953 


Other workers in this laboratory have recently 
prepared some esters of some N-alkyl p-carboxyben- 
zamidines. The N-alkyl substituents were methyl, 
ethyl, n-propyl and n-butyl. When the alcohol portion 
of these compounds was cyclohexyl, benzyl and hexa- 
hydrobenzyl, significant local anesthetic activity was 
found. It was discovered that there was a correlation 
between the structures and the activities of these 
compounds, Following an initial drop in activity, 
there is a uniform increase in duration of activity 
with an increase in the size of the N-alkyl substitu- 
ent. Since there is no indication that the maximum 
duration of activity has been obtained in these com- 
pounds, it was deemed advisable to extend the N- 
alkyl substituent by successive steps and to deter- 
mine the point of maximum activity. The compounds 
prepared for this purpose comprise the end-products 
of this research, 

Six cyclohexyl p-N-alkylamidinobenzoates, six 
benzyl p-N-alkylamidinobenzoates and six hexahy- 
drobenzyl p-N-alkylamidinobenzoates were synthe- 
sized. The N-alkyl substituents were n-amyl, iso- 
amyl, n-hexyl, cyclohexyl, n-heptyl and n-octyl. 
These compounds were prepared in the form of their 
hydrochloride salts and will be tested in this form 
for their pharmacological activity. 


The synthesis of these final products involved the 
preparation of several intermediate compounds. 

1, p-Carboxybenzene diazonium chloride was pre- 
pared by an inverted diazotization of p-aminobenzoic 
acid. This inversion was necessitated by the ex- 
tremely low solubility of p-aminobenzoic acid in cold 
concentrated mineral acids. This low solubility may 
be due to the decreased availability of the electrons 
for oxonium ion formation, This would also account 
for the low yields encountered when normal diazoti- 
zation procedure is followed with this compound, The 
diazonium salt when formed would couple with the 
nonionized amine to form a diazoamino compound. 

2. p-Cyanobenzoic acid was prepared by a modi- 
fied Sandmeyer reaction. The p-carboxybenzene 
diazonium chloride was reacted with cuprous cyanide 
and sodium cyanide. Unlike normal coupling reac- 
tions a full molar quantity of cuprous cyanide was 
found to be necessary for good yields. 

3. p-Cyanobenzoyl chloride was prepared in al- 
most quantitative yields by treating p-cyanobenzoic 
acid with a large excess of thionyl chloride. 

4. A modification of previous esterification pro- 
cedures gave excellent yields of cyclohexyl p-cyan- 
obenzoate, benzyl p-cyanobenzoate and hexahydro- 
benzyl p-cyanobenzoate. 

5. Cyclohexyl p-carbethoxyiminobenzoate hydro- 
chloride, benzyl p-carbethoxyiminobenzoate hydro- 
chloride and hexahydrobenzyl p-carbethoxyiminoben- 
zoate hydrochloride were prepared by a modification 
of Pinner’s original method for synthesizing imidic 
ester hydrochlorides. 

The amidine hydrochlorides were prepared by re- 
acting a slight excess of the appropriate amine with 
an alcoholic solution of the imidic ester hydrochlo- 
ride. The yields were improved by dissolving the 
amines in the alcohol before the imidic ester hydro- 
chlorides were added. 

pKa values were calculated for hexahydrobenzyl 
p-N-n-amylamidinobenzoate, hexahydrobenzyl p-N- 
isoamylamidinobenzoate and hexahydrobenzyl p-N- 
n-octylamidinobenzoate. Since the extremely low 
water solubility of the free bases precluded the use 
of standard titration curves in aqueous media for 
these determinations, the determinations were made 
by taking pH readings of various known concentra- 
tions of the amidine hydrochlorides and calculating 
the hydrolysis constant for the amidine hydrochloride. 

In future work it is planned to check any possible 
correlation of activity with partition coefficients and 
pKa values. 
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A PRELIMINARY PHYTOCHEMICAL 
INVESTIGATION OF DIGITALIS ORIENTALIS 


(Publication No. 6382) 


David Henry Gregg, Ph.D. 
University of Minnesota, 1953 


A new color test on filter paper for the digitalis 
cardiac glycosides (at least in those containing digi- 
toxose) was found. The test was performed by spray- 
ing a digitalis cardiac glycoside, spotted on filter 
paper, with a one percent hydrochloric acid solution 
of methanol, then heating the filter paper under an 
infrared lamp. A blue grey spot indicated the pres- 
ence of a digitalis cardiac glycoside. A trace of 
ferric chloride added to the acid-methanol solution 
made the developed blue grey spots easier to detect 
and the yellow solution allowed a visual check on the 
completeness of spraying. The color reaction was 
sensitive to about one gamma of acetyl digoxin, and 
was associated with the glycone portion of the cardiac 
glycosides which contained a 2-desoxy sugar. The 
colored spots also fluoresced when examined under 
ultraviolet light. The fluorescent reaction was asso- 
ciated with the genin, 

A color reaction for the detection of glycosides on 
filter paper proved to be a useful tool for the eluci- 
dation of the position of the acetyl group in the carbo- 
hydrate side chain of the digilanids, The reagent 
used in this test consisted of two solutions: saturated 
potassium periodate and 0.1 molar benzidine acidified 
with hydrochloric acid. A positive test, consisting of 
a yellow to white spot on a blue background, was pro- 
duced by compounds containing an alpha glycol group. 
The test was negative with Lanatoside A and C, acetyl 
digitoxin, and acetyl digoxin. Digitoxin and digoxin 
gave positive tests. If the acetyl group were on any 
other digitoxose unit than the third, acetyl digoxin 
and acetyl digitoxin would give a positive test with 
this reagent because the third digitoxose unit is the 
only one with a possible alpha glycol group. It could 
be concluded that the acetyl group was attached to the 
third digitoxose unit and that the terminal digitoxose 
unit and the attached glucose exit in the pyranose ring 
form. 

A solvent mixture of benzene, methanol, and water 
(100:30:1 by volume) may prove to be a useful solvent 
system for chromatographing cardiac glycosides on 
filter paper and on cellulose powder. A satisfactory 
procedure to pack a powder cellulose column con- 
sisted of introducing the packing material into the 
column as a slurry. 

‘Very little crystalline material was obtained from 
the frozen fresh leaves of Digitalis orientalis. The 
crude extractive material from the plant was divided 
into three fractions by extracting with absolute ether. 
The three fractions were called: the Ether Insoluble 
Fraction, the Solid Ether Soluble Fraction, and the 
Liquid Ether Soluble Fraction. 

From the Ether Insoluble Fraction crystalline 
rectangular platelets were obtained. Their melting 
point and analysis corresponded to that of alpha- 
acetyl digoxin which contained solvent of crystalliza- 
tion. The bulk of the material from this fraction 


could not be crystallized. The amorphous material 
gave a Keller-Kiliani test which indicated the pres- 
ence of digitoxose and gitoxigenin, 

From the Solid Ether Soluble Fraction only 20 
milligrams of crystalline material was isolated. The 
low melting point of the crystals, the Keller-Kiliani 
reaction, and the solubility properties were similar 
to that attributed to beta-acetyl digoxin. 

The Liquid Ether Soluble Fraction was chroma- 
tographed on alumina, and crystalline and amorphous 
glycosides were isolated from the eluate, The crys- 
talline material was similar to the crystals from the 
Ether Insoluble Fraction, The amorphous glycosides 
contained gitoxigenin and digitoxose. 

The aqueous mother liquor from the plant extrac- 
tion was extracted with n-butanol. Saponin-like ma- 
terial was isolated from the n-butanol extract. 


Microfilm copy of complete manuscript of 112 
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CHEMISTRY, PHYSICAL 
THE AGING OF COLLOIDAL 
AND FLOCCULATED SILVER BROMIDE 


(Publication No. 6135) 


Richard Charles Bowers, Ph.D. 
University of Minnesota, 1953 


The aging of both colloidal and flocculated silver 
bromide has been studied by means of wool violet 
adsorption, r.a. bromide-silver bromide exchange 
and with the aid of the electron microscope, The ef- 
fect of electrolyte concentration, excess bromide 
concentration, presence of a small amount of cyanide 
ion, shaking and aging at 90° C were studied. 

It was found that colloidal silver bromide exhibits 
a very rapid decrease in its specific surface, as 
measured by wool violet adsorption, during the first 
day after its formation. This is attributed to clas- 
sical Ostwald ripening. This conclusion was sub- 
stantiated by the electron microscope studies. The 
effect of increasing the bromide ion concentration or 
the presence of cyanide is to increase the rate of 
Ostwald ripening presumably due to the enhanced 
rate of solution brought about by the formation of the 
complex ions AgBrz and Ag(CN)z . Reasonable in- 
creases in the concentration of electrolyte do not 
appreciably affect the Ostwald ripening portion of 
the aging curves, but increase the rate of floccula- 
tion, If the concentration of potassium nitrate is 
made 0.108 M the rate of flocculation of fresh silver 
bromide colloid becomes very rapid and a further 
increase in the electrolyte concentration does not 
influence this rate of flocculation. This concentra- 
tion of potassium nitrate (0.108) is termed the floc- 
culation value. Elevating the temperature and 
shaking during aging both increase the rate of aging. 
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The exchange between r.a. bromide and fresh 
silver bromide colloids is complete almost instanta- 
neously. If the colloidal particles are allowed to 
grow by aging, this rapid exchange still occurs, but 
does not reach 100%, coming to a more or less con- 
stant value below 100% dependent upon the age of the 
colloid. This behaviour has been attributed to the 
presence of Schottky defects in the outer few layers 
of the silver bromide particles. These Schottky de- 
fects allow the rapid diffusion of bromide ions into 
an outer shell of the crystals. A heterogeneous ex- 
change was found in most cases and it was concluded 
that in order to exhibit this heterogeneous nature, the 
diffusion into the crystal is rapid with respect to the 
initial surface exchange, 

When silver bromide colloids are flocculated they 
undergo a very rapid decrease in specific surface 
which is not affected by the presence of cyanide or 
larger concentrations of bromide ion. This rapid de- 
crease in specific surface has been attributed to a 
thermal aging at room temperature resulting in the 
cementing together of the particles forming the flocs. 
This thermal aging may be explained by the presence 
of a large number of Schottky defects in the surface 
layers of the primary particles, Aging of the silver 
bromide colloid prior to flocculation lessens the ex- 
tent of this thermal aging, 

Rapid heterogeneous exchange occurs between 
r.a. bromide and flocculated silver bromide. The 
exchange is Slower when the silver bromide is aged 
before flocculation. R.a. bromide experiments in the 
presence of cyanide indicated that recrystallization 
by way of solution does not play an important part in 
the exchange between r.a. bromide and flocculated 
silver bromide, 

The per cent surface of both colloidal and floc- 
culated silver bromide precipitates has been meas- 
ured by carrying out the r.a, bromide- silver bro- 
mide exchange in the presence of wool violet, the 
assumption being made that the adsorbed wool violet 
limits exchange to the surface layer only. From the 
measured per cent surface and the extent of r.a. ex- 
change with the uncoated precipitates an estimate of 
the thickness of the Schottky defect shell has been 
made. These thicknesses vary from about 20 A° to 
80 A° dependent upon the previous treatment and 
aging of the silver bromide precipitates. 


Microfilm copy of complete manuscript of 141 
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THE ISOMERIZATION OF CYCLOPROPANE 
ON PLATINUM? ALUMINA CATALYSTS 


(Publication No, 6404) 
Billings Brown, Ph.D. 
University of Washington, 1953 


The heterogeneous isomerization of cyclopropane 
4S been studied when catalyzed by platinum-alumina 
catalysts. 


Both integral and differential reactor techniques 
were employed. Reaction temperature was varied 
from 85° to 356° C and pressure from 10 to 400 mm 
Hg. Analysis was by infra-red spectrometer, 

Surface areas were determined by the B.E.T. 
method using nitrogen and butane. Physical and 
chemisorption data were obtained for propylene and 
cyclopropane. 

The catalyst activity was found to be a function of 
the water of hydration of the alumina. The increase 
in activity of the gamma phase over that of the mono- 
hydrate is by a factor of 350. The activity is alsoa 
function of the volume of product chemisorbed, and 
this in turn varies with pressure, temperature, and 
time in use. The specific activity is slightly better 
for the platinum-containing catalysts, and is approx- 
imately 10° times higher than that of the platinized 
asbestos used by Roginski. The activation energy 
for the isomerization on alumina is 14.5 kilocalories 
per gram mole, and increases to 20.8 kilocalories on 
a 10 per cent platinum catalyst. 

No correlation was found between the rates of re- 
action and of slow chemisorption. 

Butane is not isomerized on these catalysts, but 
isobutane is rapidly dehydrogenated to 2-methyl- 
propene. 


Microfilm copy of complete manuscript of 79 
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ELECTROLYTIC TRANSFERENCE PROPERTIES 
OF POLYELECTROLYTES 


(Publication No. 5955) 


Robert Heward Doremus, Ph.D. 
University of Dlinois, 1953 


Electrolytic studies of aqueous solutions of poly- 
acrylic acid partially neutralized with sodium hydrox- 
ide have shown that a substantial fraction of the sodium 
ions are bound to the polymer ions. In the course of 
conducting these studies, the rate of exchange between 
free and bound sodium ions was found to be measur- 
able, and a theory was developed so that this exchange 
rate could be measured by means of special trans- 
ference measurements. 

To provide a further test of the theory and to gain 
more knowledge about the behavior of polymeric elec- 
trolytes, additional conductance and transference 
measurements were made on polyacrylic acid-sodium 
hydroxide solutions over a wide range of polymer con- 
centrations and at different temperatures. Solutions 
of polyacrylic acid partially neutralized with potas- 
sium hydroxide, hydrolyzed maleic anhydridestyrene 
copolymer partially neutralized with sodium hydrox- 
ide, and various sodium polyphosphates were also 


investigated. 
A discussion of the preparation of materials, the 


measurement of pH and conductance, the transference 
apparatus and its operation, the analytical techniques 
used, and the experimental procedures is given. 
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The sodium polymetaphosphate used was made by 
heating sodium monobasic orthophosphate to 900 C. 
and rapidly cooling the resulting melt to forma 
glassy material, The substitution of stontium ions 
for sodium ions in the sodium polymetaphosphate so- 
lution was accomplished with a cation exchange 
resin, Dowex 50. 

The results of conductance and transference ex- 
periments run on polymer-cation solutions show that 
the fraction of cations bound to polymer ions, the 
polyion transference number, and the polyion mobil- 
ity decrease as the polymer concentration is in- 
creased, while the polymer charge fraction increases 
with polymer concentration increase, Assuming 
Stokes’ law, the polymer ion “radius” can be esti- 
mated from the polyion mobility at infinite dilution. 
For polyacrylic acid 47.2% neutralized with sodium 
hydroxide this radius is found to be about 880 Ang- 
strom units. Neutralizing the polymer with potas- 
sium hydroxide instead of sodium hydroxide does not 
alter the polymer cation fraction, the polymer charge 
fraction, or the polyion mobility. For copolymer-so- 
dium hydroxide solutions the fraction of cations 
bound and the polyion mobility are lower and the pol- 
ymer charge fraction is higher than in the case of 
corresponding polyacrylic acid-sodium hydroxide so- 
lutions. The polymer cation fraction and charge 
fraction and the polyion transference number remain 
constant from 0° to 42°, 

The results of conductance and transference ex- 
periments on sodium phosphate solutions show that 
the fraction of sodium ions bound to the polyanions 
and the polyanion mobility increase as the anion 
chain length increases, The long chain polyphosphate 
solutions have properties quite similar to those of 
polyacrylic acid and sodium hydroxide; about 70% of 
the sodium ions are bound to the polymetaphosphate 
ions, If some strontium ions are substituted for so- 
dium ions, virtually all of the strontium ions become 
bound to the polymetaphosphate ions. In this case the 
charge and mobility of the polymer ions remain the 
Same as when all the cations were sodium. 

The bound-free cation exchange rates as calcu- 
lated from special transference experiments de- 
crease with time of electrolysis for most solutions, 
as was found previously. The assumption of two 
types of exchanging cations, one slow and one fast, 
seems to fit most of the results quite well. The ex- 
change rates for the sodium polymetaphosphate so- 
lution are constant with time of electrolysis, indicat- 
ing a kinetic mechanism of exchange. The exchange 
rate does not seem to be strongly affected by changes 
in polymer concentration, per cent neutralization, or 
temperature. All polymer-cation solutions run have 
exchange rates of the same order of magnitude. 

The methods used in this study could be applied 
to many solutions of complex ions to clarify previ- 
ously unsolved problems. 
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STUDIES IN HIGH ENERGY 
RADIATION CHEMISTRY OF AQUEOUS SOLUTIONS 


(Publication No. 5965) 


John Omen Gardner, Ph.D. 
University of Dlinois, 1953 


This investigation was undertaken under sponsor- 
ship of the Army Chemical Corps as part of a com- 
prehensive program for fundamental research on the 
effects of high energy radiation on chemical systems, 
The ultimate aim of the project was the discovery of 
a suitable stable chemical system which could be used 
for accurate, quantitative estimation of the amount of 
high energy radiation to which the chemical system 
was exposed. A wide variety of systems was studied, 
in several of which no investigation of their radiation 
chemical behavior was reported in the literature. 
However, since most of the work was done in aqueous 
solutions, the various theories of radiation chemistry 
of water and of aqueous solutions were of interest and 
were presented. The effect of mechanism of sensi- 
tizers and de-sensitizers to radiation was also of in- 
terest and presented. 

The irradiation source used was an unfiltered 
tungsten-target Machlett AEG-50 high intensity tube 
operated at 40,000 volts. Dosage rates wére approx- 
imately 40 roentgen units per second with total dosage 
values ranging from a few hundred to 150,000 r units, 
as measured by a Victoreen r meter. A Special glass 
apparatus was made for handling various of the sam- 
ples in specific atmospheres or in vacuum, and a high 
frequency oscillometric device was designed for eval- 
uation of radiation chemical effect. 

Fifteen systems were investigated as to their ra- 
diation chemical sensitivity to the x-radiation used 
in this work, In most cases, the effect of various 
added agents, pH, atmospheric oxygen, light, and the 
effect of standing over a period of time were also 
studied. Some systems were studied in two-phase 
media. Evaluation of radiation chemical effect was 
carried out by the use of ultraviolet and visible ab- 
sorption spectra, and by nephelometric and high fre- 
quency oscillometric means, in addition to direct 
visible changes in some of the systems. 

Little or no radiation sensitivity was evidenced by 
the aromatic fluorine compounds studied, the organic 
melt-indicator dye systems, the substituted phenylazo 
naphthol dyes, the sulfide-nitroprusside complex, the 
peroxide-induced biphthalate decomposition system or 
by the medical x-ray opacifiers, Urokon Sodium and 
Telapaque. Radiation was also found to be without 
Significant effect upon organic chemical reactions 
leading to the formation of the triphenylmethyl type 
radical, nor upon the reduction of a nickel oxide 
paste used as a test for irradiation-produced hydro- 
gen peroxide, 

Significant response to x-radiation was evidenced 
by alanine, especially in a mixture with 2,4-dinitro- 
phenylhydrazine. Some hydrazone precipitates were 
formed which were directly visible, and a relation- 
ship of x-ray diffraction maxima dependent upon ir- 
radiation was noted. Depending upon the method by 
which a pectin-ruthenium red complex was prepared, 
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a sensitivity to irradiation was obtained. Also highly 
dependent upon particular conditions was the radia- 
tion sensitivity of various heavy metal oxinate com- 
plexes, especially in two-phase systems, Although 
found to be quite sensitive to ultraviolet radiation, 
the leucocyanide of malachite green was found to 
have only small sensitivity to x-rays. Interesting 
variance of sensitivity was dependent upon the pH of 
the solution. 

As would be expected, Eder’s solution (mercuric 
and oxalate ions) was considerably susceptible to ir- 
radiation, but nephelometric and high frequency os- 
cillometric evaluation of the radiation dosage was not 
found to be satisfactory. 

The x-ray oxidation of phenolphthalin to phenol- 
phthalein took place to a considerable extent, how- 
ever very dependent upon added agents and pH. Ex- 
tended study of the various relationships was carried 
out and basic agreement with the free radical radia- 
tion chemical theories was obtained. 
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THE KINETICS 
OF THE THERMAL DECOMPOSITION 
OF METHYL NORMAL PROPYL KETONE 


(Publication No. 6328) 


Vladimir L. Garik, Ph.D. 
University of Connecticut, 1953 


It was the purpose of this work to investigate the 
mechanism of the thermal decomposition of methyl 
n-propyl ketone ina static system. This compound 
is the third member in the homologous series of the 
symmetrical and unsymmetrical di-normal alkyl ke- 
tones. One of the main aims was to clarify the role 
which free radicals may have in the thermal decom- 
position of methyl n-propyl ketone and to correlate 
the results of this investigation with those performed 
on the preceding homologues. 

The thermal decomposition of methyl n-propyl 
ketone was found to be of first order within the 
studied pressure range of 10 - 200mm., and the ob- 
served temperature range of 500 - 570 C. The en- 
ergies of activation of the inhibited and the uninhib- 
ited reactions were determined: Eg uninh, 52.9 k cal; 
Ea inh. 56.2 k cal. 

The effect of nitric oxide and propylene on the 
decomposition was studied, A catalytic effect on re- 
action rates was observed with nitric oxide. Propyl- 
ene inhibited the reaction to a definite limiting rate 
on successive addition of inhibitor at a fixed pres- 
sure of ketone. 

Analysis of the gaseous components of the unin- 
hibited as well as the inhibited reaction was per- 
formed at various stages of the decomposition. The 
results indicate a complex decomposition mechanism 
in which the products from the initial degradation of 
the ketone molecules successively decompose in 


secondary processes. The final products of the ther- 
mal degradation are essentially carbon monoxide and 
methane. 

On the basis of experimental evidence from inhi- 
bition, order of reaction, and analytical results, a 
composite mechanism for the thermal decomposition 
of methyl n-propyl ketone could be proposed. The 
chain part of this composite mechanism is essentially 
in accord with the theoretical concepts of Rice and 
Herzfeld. 

Since methyl n-propyl] ketone corresponded in all 
essential respects with the preceding methyl homo- 
logues, it is possible to suggest, at least in outline, 

a general mechanism for the decomposition of normal 
methyl alkyl ketones in the terms of the Rice-Herzfeld 
theory. This can be represented as follows: 


P, CH;CO(CH,),CH;— CH, + CH,(CH,),CO 
Si CH;(CH,),»>CO— CO + CH,(CH,)p 
Si CH,(CH,),— CH,(CH,),-9CH=CH, + CH, 
Ai CH3;+CHs;CO(CH2),CHs— CH, + Re 
Re — CH3 + Products 
Ti CH, + R,— Chain termination 
of minor weight in the case of long chains 
R, could be any radical which is probable in terms of 
the Rice-Herzfeld scheme, such as: 
CH,;COCH(CH,),-1CH, 
CH,CO(CH,) ,CHs 
etc. 


It can be generally shown that the termination step 
CH; + Re end will result in a first order reaction. 
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LOW TEMPERATURE DIELECTRIC PROPERTIES 
OF ETHANOL AND ISO PROPANOL 


(Publication No. 6348) 


Francis Xavier Hassion, Ph.D. 
Brown University, 1953 


An examination of the equilibrium dielectric con- 
stant and the contributing dielectric relaxations has 
been made in this investigation of ethanol and iso- 
propanol. The temperature dependence of the relax- 
ation processes for these alcohols was studied in 
ranges where accurate and convenient instrumental 
methods covering 8 decades of frequency could be 
employed. 

The dielectric dispersions in ethanol and iso- 
propanol were examined from -114° to -143° C and 
from -70° to -95° C, respectively, in the frequency 
range 15 c/s to 5 Mc/s. The principal dispersions 
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were found to be described by the simple Debye for- 
mulation. However the asymptotic high frequency 
dielectric constants of 8.0 for ethanol and 4.0 for 
iso-propanol were Significantly greater than that to 
be expected for induced polarization. Therefore the 
possibility of secondary dipolar dispersions at fre- 
quencies higher than those for the primary process 
was not precluded. The existence of secondary re- 
laxation processes in ethanol and iso-propanol was 
verified by supercooling the anhydrous alcohols and 
solutions containing small amounts of water. 

The primary and secondary dispersions in eth- 
anol and iso-propanol were found to have similar 
temperature dependences, but the latter dispersion 
is more complicated than that predicted by the sim- 

-ple theories. A function of the form 


Br 


‘7 = exp|2.303(AT + a To) Is 





where T (secs) is the relaxation time at the temper- 
ature T(’K) and AT, Br, and Too are experimentally 
determined parameters, describes the temperature 
dependence of the dispersions investigated. For the 
primary dispersion, the empirical temperature Toco 
and the constant Br were found to be 73°K and 546 
(2.5 k cal/mole) for iso-propanol and 80°K and 215 
(1 k cal/mole) for ethanol. The principal difference 
in the rate expression obtained for the secondary 
dispersion was the smaller value of AT, i.e., the 
secondary process was faster by a factor not chang- 
ing greatly with temperature, 

Tear and Saxton have both offered evidence of 
secondary dispersion in ethanol in the millimeter 
wave length region at room temperature, and Saxton 
has interpreted these results in terms of resonance 
absorption theories. It is suggested instead that the 
Secondary dispersion is related to the dynamics of 
OR group orientation with respect to hydrogen bonded 
alcohol chains; the contribution of this mechanism to 
net polarization is ey sin’ E where w is the 
angle between the two possible equilibrium positions 
of an OR group in an alcohol chain, Girard and 
Abadie have found evidence for secondary dispersion 
in n-propanol in their centimeter wave length inves- 
tigation at room temperature; the work done by 
Davidson and Cole on n-propanol strongly indicates 
that this dispersion has an explanation similar to that 
proposed for the secondary dispersion in ethanol. 
The primary dispersion is believed dependent upon 
the dynamic behavior of hydrogen bonding that re- 
sults in the disruption and correlation of liquid 
structures. The proposed mechanisms provide 
plausible explanations for the different rates but 
ilar temperature dependences measured for the mul- 
tiple dispersions. 

The following relationship describes the experi- 
mentally observed variation of the equilibrium di- 
electric constant € 9 with temperature T(°K) for the 
systems investigated in this research: 


Eg = A+z -10° 


The results are interpreted in terms of Kirkwood’s 
equilibrium molecular theory, and the values of the 
Kirkwood correlation factor g thereby determined 
indicate well established molecular correlation below 
room temperature for ethanol and iso-propanol. In- 
vestigation of the equilibrium dielectric constant at 
higher temperatures than here reported seems nec- 
essary if a study of the transition from Onsager (g=1) 
to limiting Kirkwood (g=2.39) behavior is to be made. 
The effect of the various choices possible for € o, or 
the total induced polarization, on the values of g is 
carefully considered in the text. 
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THERMAL MIGRATION 
OF SUPPORTED COPPER ATOMS 


(Publication No. 6206) 


Paul E. Jacobson, Ph.D. 
Northwestern University, 1953 


A Faraday-type magnetobalance has been as- 
sembled and its construction and calibration are re- 
ported, Magnetic susceptibilities are given for var- 
ious samples of copper and cupric oxide supported 
on alumina, as well as for cupric oxide-alumina 
solid solutions. 

The magnetic susceptibility isotherm for cupric 
ion in cupric oxide has been found to be influenced by 
the purity of the oxide. The isotherm for copper metal 
fails to indicate paramagnetic copper atoms. No evi- 
dence for thermal migration of copper atoms in low 
concentration samples can be reported. Instead, 
some sort of dispersion occurs when supported cop- 
per oxide is reduced for one hundred hours at 550° 
and then reoxidized. Solid solutions have been in- 
vestigated and these do not account for the observed 
dispersion, Surface roughening is likely to be the 
cause, 

The structure of supported copper has been 
studied. It has been clearly shown that magnetically 
dilute and concentrated samples do not differ simply 
by the amount of massive cupric oxide present. 
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SEPARATION OF BINARY ORGANIC SOLUTIONS 
BY THERMAL DIFFUSION 


(Publication No. 6067) 


Harold Franklin John, Ph.D. 
University of Missouri, 1953 


The thermo-gravitational method, developed by 
Clusius and Dickel for gases, has been used to sep- 
arate several binary organic solutions. The appara- 
tus used was the parallel-plate type with a working 
area of 6.4 x 9.4 cm. and a plate spacing of 0.020 cm. 
Two reservoirs of 5.6 cm.* capacity each were situ- 
ated at the top and bottom of the cold plate. 

The separation of cyclohexane-ethyl alcohol so- 
lutions, 52 weight per cent in ethyl alcohol, was fol- 
lowed as a function of time for three values of A T. 
The steady-state separation was less than 10 per 
cent, with the ethyl alcohol concentrating in the top 
reservoir. 

The separation of solutions of diphenyl, dibenzyl, 
trans-stilbene, p-terphenyl, o-terphenyl, and mer- 
cury diphenyl in benzene was followed as a function 
of time. For all of these solutions, except the very 
concentrated o-terphenyl-benzene solution, the ben- 
zene concentrated in the top reservoir. Most of the 
separations proceeded to the point where the top 
reservoir contained pure benzene in 60-100 hours. 
Comparison of the separations of o-terphenyl and p- 
terphenyl and of trans-stilbene and dibenzyl indicated 
that molecular structure did not influence these sep- 
arations appreciably. The o-terphenyl-benzene sys- 
tem was investigated for solutions of 1, 10, 22, 52, 
and 80 weight per cent in o-terphenyl. In the 80 
weight per cent solution the o-terpheny] initially con- 
centrated in the top reservoir indicating that the 
Soret Coefficient had changed sign. After about 8 
hours the separation reversed and the benzene be- 
gan to concentrate in the top reservoir. The inver- 
sion in Separation is believed to result from a rever- 
sal in the vertical convection currents between the 
plates. The separation vs, time curves showed an 
inflection point at about 2.5 hours. The inflection 
point was shown not to be caused by a delay in the 
establishment of the horizontal concentration gradi- 
ent across the apparatus or density differences re- 
sulting from the horizontal concentration gradient. 

Values for the Soret Coefficient have been calcu- 
lated by the method of Prigogine utilizing the limiting 
Slope at zero time. The Soret Coefficient of ethyl 
alcohol in the cyclohexane-ethyl alcohol solution was 
8-10 x 107-* deg.-' The Soret Coefficients of the solid 
compounds in benzene ranged from -4 to -30 x 10~° 
deg.~' The validity of this method is discussed, and 
the difficulty of determining the limiting slope be- 
cause of the inflection in the early hours of the sep- 
aration is noted. 
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PARTIAL VAPOR PRESSURE STUDIES 
ON THE SYSTEM 
ACETIC ACID — BENZENE — N-HEPTANE 
AND ON AQUEOUS SOLUTIONS 
OF HYDROGEN CHLORIDE 


(Publication No. 6075) 


Clark William McCarty, Ph.D. 
University of Missouri, 1953 


PART I 


PARTIAL VAPOR PRESSURES 
AT 25° C OF THE SYSTEM 
ACETIC ACID — BENZENE — N-HEPTANE 


The purpose of this investigation was to determine 
the partial vapor pressures of the components of the 
ternary system: acetic acid - benzene - n-heptane at 
25° C, 

The dynamic method of determination was used. 
This essentially consisted of “drawing” air, free 
from carbon dioxide and water, through a saturator, 
condensing out the vapor introduced, and metering the 
volume of the air. The usual corrections for pres- 
sure, temperature, and volume expansion due to the 
vapor were made. The composition of the vapor was 
determined by titrating the acetic acid extracted from 
the condensate with water, and comparing the refrac- 
tive index of the benzene- n-heptane fraction with a 
previously determined curve of concentration against 
the refractive index. The dissociation of the dimer 
of the acetic acid was taken into account in calculat- 
ing this composition. 

The partial vapor pressure data of the ternary 
system so obtained, were plotted by means of constant 
pressure curves on triangular co-ordinates of compo- 
sition. As plotted (acetic acid as a monomer in so- 
lution), the curves all show positive deviation, except 
for acetic acid near 100% acid and containing a rela- 
tively high concentration of benzene compared to n- 
heptane. The three binary systems were also plotted 
in the usual manner. The acetic acid - benzene binary 
system has the more nearly ideal shape when plotted 
in terms of the acetic acid in solution, being com- 
pletely associated to the dimer, thus indicating that 
this is probably closer to the true configuration than 
the monomer. The total vapor pressures determined 
for this binary system compared favorably with di- 
rectly measured pressures, as recorded in the liter- 
ature. 


PART II 


PARTIAL VAPOR PRESSURES 
AND CLASSICAL ACID CONSTANT 
OF HYDROGEN CHLORIDE 


The purpose of this investigation was to check the 
mass law consistency of the behavior of hydrogen 
chloride in aqueous solution from electromotive force 
data, as well as the distribution behavior of the hydro- 
gen chloride between vapor and aqueous solution. 
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The partial vapor pressures of hydrogen chloride, 
over aqueous solutions, were determined from elec- 
tromotive force data for various concentrations, at 
10, 25, 40, 50, and 60° C., by using the equation Log 
P, = (FAE/RT) + Log P;. The values of E and P at 
molar concentration were taken as reference, The 
values, so obtained, compared favorably with the 
recorded experimental values, especially at 25° C., 
The deviation of the experimental and calculated 
values seems to be a function of the temperature. 

The concentration of the undissociated portion of 
the hydrogen chloride was determined from the cal- 
culated partial vapor pressures, assuming that 
Raoult’s law holds. These concentrations, with re- 
corded activity coefficients, were used to calculate 
the classical acid constants at the various temper- 


atures. 


PC 10 25 40 50 60 
K’x107® 6.13 1.287 0.313 0.132 0.0589 


The slope of the straight line obtained when Log K° 
was plotted against 1/T gave a value of -17,200 cal- 
ories for AH. This indicates that a decrease in tem- 
perature favors dissociation and that heat is liberated 
in the dissociation process. 
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THE VAPOR PHASE PHOTOLYSIS 
OF METHYL CYCLOPROPYL 
AND METHYL CYCLOBUTYL KETONES 


(Publication No, 6229) 


Irwin Norman, Ph.D. 
Northwestern University, 1953 


Studies of the vapor phase photolysis of the ali- 
phatic ketones have demonstrated that the nature of 
the hydrocarbon sidechain (alkyl substituent) is im- 
portant in determining the mode of decomposition of 
the molecule. To investigate the specific effect of 
the cycloalkyl group on the photodecomposition, a 
quantitative study of the photolysis of pure methyl cy- 
clopropyl and methyl cyclobutyl ketones in the wave 
length region 2654-2537A was conducted over a tem- 
perature range from 25 to 170° C, and 60 to 250° C. 
respectively. 

The photochemical apparatus employed consisted 
of a medium pressure mercury arc source, a chem- 
ical filter or commercial monochromator for isola- 
tion of the various spectral lines, a quartz optical 
system for focusing a homogeneous parallel beam 
through a reaction cell, an electron photomultiplier 
tube, and an internal diethyl ketone actinometer unit 
for relative and absolute radiant energy measure- 
ments, respectively. 

The non-condensable gaseous products were ana- 
lyzed with a mass spectrometer and Blacet- Leighton 


microgas analyzer. The condensable products were 
characterized by infrared and ultraviolet absorption 
techniques. 

Methyl cyclopropyl ketone displayed a remarkable 
stability toward photodecomposition. The major 
gaseous product at all temperatures was carbon mon- 
oxide and Deo was only 0.12 at 1709 C. (Compared to 
Ooo in acetone and methyl ethyl ketone which is unity 
at about 100° C.). The other non-condensable products 
were 1-butene, propylene, ethane, methane, and trace 
amounts of ethylene, 1,5-hexadiene and cyclopropane, 

Infrared and ultraviolet spectrophotometry iden- 
tified methyl propenyl ketone as the major condensable 
product. Its quantum yield of formation was found to 
be 0.32 and approximately independent of temperature 
over the temperature range investigated. 

Methyl cyclobutyl ketone was relatively less stable 
toward photodecomposition than the cyclopropyl homo- 
log. The quantum yield of carbon monoxide, also the 
major gaseous product, was nearly three times larger 
than observed for methyl cyclopropyl ketone decom- 
position over the same temperature range. The other 
characterized non-condensable products were cyclo- 
butane, methyl cyclobutane, cyclobutene, ethylene, 
ethane, and methane, 

Ultraviolet and infrared analysis of the conden- 
sable fraction was inconclusive in the identification 
of any major condensable product. 

The following mechanism is proposed for the 
primary processes for both ketones on the basis of 
the products formed and their temperature depend- 
ence, 


R + CH;CO I 
vA CH, + RCO I 


CH,COR + hv ie 


CH;COCH(CH,),CH; UI 


excited molecule IV 


Where R represents cyclopropyl and cyclobutyl radi- 
cals; and n equals one and two for methyl cyclopropyl 
and methyl cyclobutyl ketones, respectively. 

The following observations are made in the case of 
methyl cyclopropyl ketone. Due to the appearance of 
only trace amounts of cyclopropane, the decomposition 
and arrangement of the cyclopropyl radical to the allyl 
radical seems rapid and energetically probable, Re- 
arrangement of the biradical formed in III could give 
methyl propenyl ketone and cyclization would yield the 
starting ketone. However, primary processes (I) and 
(II) are of low probability, in view of the small quantum 
yields of the gaseous products. 

In the case of methyl cyclobutyl ketone photolysis, 
the predominance of cyclic hydrocarbons indicates 
that the cyclobutyl radical has considerable stability 
under the experimental conditions employed, In this 
case the rupture of the carbon-carbon bond in the cy- 
clobutyl group of the original ketone (step III) does not 
appear very probable because of the absence of sig- 
nificant amounts of methyl vinyl and/or methyl] butenyl 
ketone, likely rearrangement of decomposition prod- 
ucts, 
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The overall low quantum efficiency toward de- 
composition for both ketones is rationalized on the 
basis of a stable excited molecule (step IV), which 
can either be collisionally deactivated or else de- 
grade the absorbed quantum of energy internally. 
The remaining stable products are accounted for by 
the combination, disproportionation, hydrogen ab- 
straction, rearrangement and decomposition of the 
appropriate methyl, allyl (cyclopropyl), and cyclo- 
butyl radicals produced as intermediate radicals in 
the decomposition of the parent ketones. 
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THE INFRARED AND RAMAN VIBRATIONAL 
ASSIGNMENT OF NAPHTHALENE 
AND NAPHTHALENE-d-8 


(Publication No. 6335) 


Naphthalene 


cm~ 
2947 
1599 
1387 
1268 
1156 
752 
475 
1440 
715 
285 
191 
3072 
2976 
1680 
1510 
1211 
1139 
957 
825 


Naphthalene-d-8 
cm~ 
(2215) 
1540 
1260 
1087 
879 
721 
408 
1120 
069 
270 
180 
2299 
2259 
1626 
1403 
1039 
886 
831 
738 


Edward Joseph O’Reilly, Jr., Ph.D. 
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has been made for naphthalene and naphthalene-d-§8, 
The naphthalene-d-8 was prepared by a repeated ex- 
change reaction between naphthalene and calcium 
hydroxide-d-2 in a steel bomb at 4009 C, The naph- 
thalene-d-8 had an analysis of 101+3% deuterium 
and possessed no CH stretching bands in its infrared 
spectrum, 

An attempt to prepare 1,4,5,8-naphthalene-d-4 
was unsuccessful, 

The assignment of frequencies was made to best 
fit theoretical and empirical considerations. This 
assignment is: 


THE KINETICS AND MECHANISM 
OF THE REACTION BETWEEN 
METHYL RADICALS AND NITRIC OXIDE 


(Publication No. 6336) 


Remo A, Pellin, Ph.D. 
University of Connecticut, 1953 


The chemical literature shows that methyl radi- 
cals were detected in the products of decomposing 
dimethyl mercury by several different techniques. 


Naphthalene Naphthalene-d-8 
P P 7 In this investigation the reaction between methyl rad- 


cm~ cm 


A, 3063 
3028 
1578 
1376 
1240 
1025 

878 
760 
O11 


Ay 

Big 3051 
3011 
1628 
1586 
1440 
1337 
1144 
585 

B,,, 1012 
782 
618 
361 

Beg 1168 
941 
385 

Bu 3014 


inactive 


2268 
2257 
1548 
1380 
929 
862 
152 
694 
491 


2302 


(2280) 


1578 
1437 
1295 
1219 
829 
041 
791 
628 
093 
328 
875 
177 
339 
2278 


icals and nitric oxide was studied by observing the 
effect which the presence of nitric oxide had upon the 
rate and products of the thermal decomposition of 
dimethyl mercury. 

The decomposition was carried out in a static 
system employing mercury cut-off stopcocks. Rates 
of decomposition were measured by the pressure- 
change method and reaction products were analyzed 
with a Bone-Wheeler gas analysis apparatus and with 
a mass spectrometer. The decomposition was studied 
in the temperature range from 312 to 400° C. 

Rate measurements on the thermal decomposition 
of dimethyl mercury showed the reaction to be first 
order and the reaction can best be described accord- 
ing to the Arrhenius Equation as: 


- 37300 
RT 





k = 9.04x10’e 


The principal gaseous products of this decomposition 
were methane and ethane. While the ratio of methane 
to ethane was fairly constant during the course of the 
decomposition at any one temperature, this ratio de- 
creased markedly as the temperature of the decom- 
position was increased from 350 to 400° C, 

The thermal decomposition of dimethyl mercury 
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in the presence of five different foreign gases was 
also studied. Nitric oxide and propylene inhibited 
while hydrogen catalyzed the rate of decomposition. 
Helium and nitrogen seemed to have no effect on the 
overall rate of decomposition. The presence of ni- 
tric oxide, hydrogen, helium or nitrogen caused the 
methane to ethane ratio in the decomposition products 


of dimethyl mercury to increase, 
A mechanism was devised for the thermal decom- 


position of dimethyl mercury which would explain the 
experimental data. 

HgCHs +CHs (la) 

Hg + CHs (1b) 
CH, + CH2HgCHs (2) 

CH, + HgCH, (3) 
CH, + HgCH, (4) 


Hg(CHs)2 — 

HgeCH; —> 

CH; + Hg(CHs)2 — 
CH;sHgCH,—> 

CH, + CH;HgCH, —> 


The rate, 1/t,, 7, of decomposition of dimethyl 
mercury was inhibited about ten per cent by nitric 
oxide. The degree of inhibition was independent of 
the initial pressure of dimethyl mercury. This im- 
plies that nitric oxide reacts with some product 
present during the decomposition of dimethyl mer- 
cury which would, itself, ordinarily decompose to 
form free radicals, Propylene inhibits the rate, 

1 /ts0%_ of decomposition about thirty per cent and 
the degree of inhibition is dependent upon the initial 
pressure of dimethyl mercury. This implies that the 
reaction involving propylene is competing with a 


process that is dependent upon the concentration of 
dimethyl mercury. Consequently, it is proposed that 
the mechanism of inhibition as exhibited by these 
two gases is the following: 


CH;HgCH,+NO-» # £Products (Chain ended) 


CH,;+C3H, — #£Products (Chain ended) 

When the decomposition of dimethyl mercury 
alone was carried out at 401.0° C the ratio of meth- 
ane to ethane was 1.49. When the decomposition was 
carried out in the presence of nitric oxide this same 
ratio was 73.4, Analyses with the Bone-Wheeler gas 
analysis apparatus showed that nitric oxide disap- 
peared as the reaction progressed, that hydrogen cy- 
anide was an intermediate product, and that carbon 
monoxide and nitrogen increased in concentration as 
the reaction progressed, The mass spectrometric: 
data showed that water was a product of the reaction 
and that a substance was present which had a mass 
number of 45. It is difficult to imagine any compound 
which could be present which would have a molecular 
weight of 45 except formaldoxime or one of its tau- 
tomers. 


CH,NO + HeCH, (1) 
CH, = NOH (2) 
HCN + H,O (3) 
N.+CO+polymer (4' 


CH.HgCH, + NO —> 
CH,NO —» 

CH, = NOH — 
2HCN + 2H,0 —» 


A mechanism has been proposed for the reaction 
between the radical, CH,HgCH.,, and nitric oxide 
which is in accord with the experimental data. 
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THE APPLICATION AND USE 
OF PUNCHED CARDS AND INTERNATIONAL 
BUSINESS MACHINES IN X-RAY 
CRYSTAL STRUCTURE ANALYSIS 


(Publication No. 6006) 


Arthur Melvin Ross, Ph.D. 
University of Illinois, 1953 


It was suggested by W. H. Bragg in 1915 that since 
a crystal contains an infinitely repeating array of 
unit cells, any function of position in one of these 
cells can be represented by a Fourier series. The 
density of the diffracting material, i.e., the electron 
density, in a crystal is such a function and therefore, 
it is possible to describe the electron distribution by 
a Fourier series. A contour-line plot of electron 
density in the unit cell gives directly the spatial dis- 
tribution of atoms in the lattice and hence, the mo- 
lecular structure, 

This paper describes the development and appli- 
cation of a rapid method for computing Fourier 
series by means of punched cards and International 
Business Machines, This method has been found to 
reduce the labor of computation almost to simply 
pushing buttons and turning knobs. The advantage of 
such a computing aid is immediately evident when it 
is pointed out that without short cut techniques, some 
electron density determinations that have been pub- 
lished would require over one half million separate 
terms to be evaluated and summed. Using the 
punched-card method, one person can evaluate an 
average two-dimensional Fourier series in only 
seven hours. 

Computational methods making use of a punched- 
card system have been described by a number of in- 
vestigators. In these punched-card methods, one or 
more punched cards correspond to one Beevers- 
Lipson strip. Indeed, the punched-card method has 
been described as a “mechanized and extended ver- 
sion” of the original method of Beevers and Lipson, 

The procedure described in this paper is alsoa 
punched-card modification of the Beevers- Lipson 
method. It offers increased speed over previously 
published methods by minimization of hand opera- 
tions. Among the advantages of the present method 
are: 

1, Master cards are selected and filed by machine 
rather than by hand. This not only increases the speed 
of the computation, but also decreases the possibility 
of error. 

2. No negative amplitudes or frequencies are in- 
cluded in the master cards, which thereby results in 
a Smaller master deck. 
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3. All quantities when tabulated and/or summary- 
punched appear as absolute values with an indicative 
symbol to identify negatives. All previously de- 
scribed methods use complements for negative 
values. 

4, Only one master deck is required for the com- 
putation. The sole purpose of a duplicate deck is for 
the reproduction of damaged cards. 

5. Overpunches, rather than complements, are 
used to represent negative fields. This conserves 
card space since an extra column is required for 
each field in the complement system. 

6. Sin 27rhx is automatically converted to -sin 
2mhx. This permits the structure factors to be used 
directly in the Fourier summation and eliminates the 
necessity for calculating the prepared coefficients of 
Beevers and Lipson. 

7. The sign with which a given term enters the 
sum is automatically controlled, By this feature, the 
generality of the tabulator control panel is preserved 
in a simple way for all forms of Fourier formulae. 

8. Duplicate fields are automatically eliminated 
from summary-cards. Duplicate fields could be 
eliminated later in the computational procedure by 
a collator operation, but in the present method, the 
appearance of duplicate fields is automatically pre- 
vented. 

9. Visual inspection and comparison of tabulated 
data is unnecessary since the present method is self- 
checking. 

10. A permanent punched-card record of all cal- 
culations is available for reference. 


The use of punched-card computations in the in- 
vestigation of the structure of dodecylamine hydro- 
chloride is described. 
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THE DIELECTRIC BEHAVIOR 
OF THE CONDENSED PHASES 
OF HYDROGEN CHLORIDE 


(Publication No. 6351) 


Richard Waltner Swenson, Ph.D. 
Brown University, 1953 


The dielectric constant and dielectric dispersion 
have become important experimental means for 
probing the internal state of the condensed phases of 
polar molecules. The present investigation was un- 
dertaken to provide reliable dielectric information 
regarding phase transitions and related solid state 
phenomena in Hydrogen Chloride. Previous work 
was in serious disagreement and was suspected of 
being in error due to sample inhomogenity caused by 
cracks as a result of unequal thermal contractions of 
the dielectric and the measurement cell during cool- 
ing. 

The experimental cell designed for these meas- 
urements compensated for this thermal contraction 


of the dielectric by mechanically compressing the 
sample between the electrodes. Dielectric measure- 
ments were made from 15 c./s. to 1 Mc./s. on eight 
reproducible samples under carefully defined elec- 
trical and thermal conditions using Hydrogen Chloride 
of demonstrated high chemical purity. 

The dielectric constant of liquid Hydrogen Chloride 
decreases regularly with increasing temperature from 
a value of 14.3 at the melting point (158,.9°K.) to 11.3 
at the boiling point (188,19K.). Electrode polarization 
was observed at frequencies below 1 Kc./s., but there 
was no evidence of dielectric dispersion in the avail- 
able frequency range, The liquid dielectric constant 
varies linearly with reciprocal absolute temperature 
in a manner predicted by Onsager for normal polar 
liquids and the dipole moment of 1.15 Debye units 
calculated by means of Onsager’s equation agrees well 
with the accepted value (1.12 D.). 

The dielectric constant of the isotropic high tem- 
perature solid phase increases regularly with de- 
creasing temperature from a value of 15.3 at the 
melting point to 24.7 at the transition temperature 
(98.4°K.). Evidence for a very high frequency dis- 
persion exists in the form of increased high frequency 
conductivity near the transition temperature, but no 
decrease in dielectric constant is observed. Near the 
melting point a low frequency pseudo-dispersion is 
observed which is a function of the magnitude of the 
solid specific conductivity, but not of electrode sep- 
aration, This phenomenon is not an intrinsic property 
of isotropic Hydrogen Chloride and is probably a 
variety of internal polarization at the interfaces of the 
polycrystalline dielectric. 

The dielectric constant of isotropic solid Hydrogen 
Chloride varies linearly with reciprocal absolute 
temperature and suggests that Onsager’s equation for 
the dielectric behavior of polar liquids is an adequate 
description of fact for isotropic disordered solid 
phases as well. The dipole moment of 1.09 Debye 
units calculated from isotropic phase data by means 
of Onsager’s equation is in good agreement with the 
commonly accepted value (1.12 D.). 

The equilibrium dielectric constant of the low 
temperature anisotropic phase of Hydrogen Chloride 
decreases with decreasing temperature from about 
4.4 at the transition point to about 3.6 at 62.4 K., the 
small magnitude and the temperature dependence in- 
dicating a highly ordered structure. True dielectric 
dispersion of small magnitude is observed. Although 
the high frequency portion cannot be defined accu- 
rately a limiting high frequency dielectric constant of 
about 3.25 for this dispersion is estimated. The static 
dielectric constant and the magnitude of the absorption 
are not very reproducible owing to the anisotropy of 
the partially oriented polycrystalline samples, but the 
central frequencies of the dispersion regions are ob- 
served with good precision. The relaxation time de- 
rived from the central frequency varies regularly 
with temperature in the manner of a simple rate 
process with an activation energy of 2620 Cal. /Mole. 

At temperatures below 78°K. a second absorption 
region is observed in the vicinity of 100 Kc./s. which 
is relatively insensitive to temperature and which can- 
not be resolved in the absorption curves at higher 
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temperatures. This phenomenon is intrinsic to ani- 
sotropic Hydrogen Chloride, but its exact nature 
could not be defined. 
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THE EFFECT OF STRUCTURE 
ON THE CATALYTIC REACTIVITY OF AMINES 


(Publication No. 6256) 


Forrest V. Williams, Ph.D. 
Northwestern University, 1953 


The base-catalyzed isomerization of nitroethane 


k 
. 
has been measured for the following amines: (1) het- 
erocyclic amines in 30% ethanol at 25° - pyridine, 
2,3, and 4-methyl - pyridine, 2,6-dimethylpyridine, 
quinoline, isoquinoline and 2-methylquinoline. (2) 
alkyl amines in water at 0° - the ethyl amines, n- 
propyl, isopropyl and di-isopropyl amine, n-butyl and 
tertiary butyl amine, n-hexyl amine, piperidine and 
quinuclidine, In addition, the rates of isomerization 
of nitroethane by pyridine were studied at several 
temperatures and in solvents of various ethanol con- 
centration, 

With the exception of 2,6-dimethylpyridine and 2- 
methylquinoline, a linear free energy relation be- 
tween rates and equilibria was found for the hetero- 
cyclic amines. The reduced catalytic reactivity of 
these two amines was attributed to steric hindrance 
in formation of the activated complex. 

The results obtained with the alkyl amines of this 
study, together with previous results from ammonia 
and the methyl amines, showed a linear free energy 


BH +(C.H,NO> 


B + C.HsNO2 


DOMESTIC 


SUITABILITY OF THE 2, 4-DINITROPHENYL- 
HYDRAZINE METHOD FOR DETERMINING 
THE EFFECT OF COOKING ON THE ASCORBIC 
ACID CONTENT OF CABBAGE AND ASPARAGUS 


(Publication No. 5533) 


Joan Gordon, Ph.D. 
University of Minnesota, 1953 


The suitability of the 2,4-dinitrophenylhydrazine 
method for determining the effect of cooking on the 
ascorbic acid content of cabbage and asparagus has 
been investigated by comparing the concentrations 
and retentions of total ascorbic acid and the 


relation for the primary amines, Thus, a good cor- 
relation between rates and equilibria was obtained for 
all primary amines, regardless of extent of branching 
or lengthening of the carbon chain, However, sec- 
ondary and tertiary amines were found to be more ef- 
ficient catalysts than primary amines of comparable 
base strength, Secondary and tertiary amines formed 
from bulky groups displayed less efficiency than sec- 
ondary and tertiary amines formed from groups with 
Smaller steric requirements. Thus, diethyl amine and 
di-isopropyl amine were not as efficient as dimethyl 
amine or piperidine and triethyl amine was not as 
efficient as quinuclidine or trimethyl amine, 

The deviations of the secondary and tertiary 
amines from the linear free energy relation for the 
alkyl amines were accounted for in terms of solvation. 
According to this view, the basic ionization constants 
of the alkyl amines in water do not represent cor- 
rectly the proton-accepting powers of the three 
classes of amines, The‘onium ions are probably 
stabilized in aqueous solution by hydrogen bond for- 
mation and this stabilization decreases in the order 
primary, secondary and tertiary ammonium ion, 

This stability is not manifested in the formation of 
the activated complex where charge separation is less 
than in complete ionization. 

It was further shown that the B-strain theory of 
H. C. Brown and co-workers is insufficient to ac- 
count for the anomalous catalytic behaviour of the 
alkyl amines. In addition to the kinetic evidence from 
this investigation, data on the basic ionization con- 
stants of alkyl amines and acid-base equilibria in 
nonaqueous solvents from the literature are cited 
which support the solvation contention. Thus, the fact 
that the order of basicity of primary and tertiary 
amines in water is completely inverted in nonpolar 
solvents can be explained only in terms of solvation. 
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concentrations of dehydroascorbic acid as determined 
by the Roe method and by a modification of the Roe 
method, As a part of the modified Roe method, chro- 
matograms of the derivatives were prepared, the ab- 
sorption spectra from 330 to 600 mu of the derivatives 
before chromatographing and of the fractions separated 
by chromatographing were determined, and the con- 
centrations of total ascorbic acid and dehydroascorbic 
acid were calculated from the optical density at 520 
mu of the ascorbic acid fraction. 

The absorption spectra of the unchromatographed 
derivatives were found to deviate from the reference 
spectrum of a derivative prepared from crystalline 
ascorbic acid to a greater extent in unoxidized than 
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in oxidized samples, in cooking water than in raw or 
cooked samples, and in the case of cabbage, in bro- 
mine- or hydrogen sulfide-bromine-treated samples 
than in indophenol- or charcoal-treated samples. 

Chromatograms of the derivatives yielded in al- 
most all cases three fractions, a blue fraction whose 
absorption spectrum resembled that of derivatives of 
crystalline ascorbic acid, a fast moving yellow frac- 
tion, and a strongly adsorbed yellow fraction, and in 
a few cases a fourth fraction, an intermediate yellow 
fraction. The chromatograms differed in the relative 
proportions of the fractions. Thus, the percentage of 
the total optical density at 520 mu of the unchroma- 
tographed derivative which was due to nonascorbic 
acid fractions was found to be greater in unoxidized 
than in oxidized samples, in cooking waters from 
cabbage than in raw or cooked cabbage samples, and 
in cooked than in raw asparagus, but was not signifi- 
cantly different in the variously oxidized samples 
from either vegetable. 

The concentrations of total ascorbic acid based on 
the modified Roe method were found to be signifi- 
cantly lower than those based on the Roe method in 
asparagus but not in cabbage. 

The concentrations of dehydroascorbic acid based 
on the modified Roe method were found to be lower 
than those based on the Roe method. 

The percentages of total ascorbic acid retained in 
the cooked sample as determined by the modified Roe 
method were found to be significantly lower than 
those determined by the Roe method in asparagus but 
not in cabbage. 

The percentages of total ascorbic acid retained in 
the combined cooked and cooking water samples from 
cabbage as determined by the modified Roe method 
were found to be significantly lower than those deter- 
mined by the Roe method. The results for asparagus 
showed a Similar trend. 

It was concluded from these results that each 
comparison within a vegetable, and undoubtedly each 
vegetable itself, presented a special case requiring 
detailed investigation of methodology before a routine 
analytical procedure could be adopted. 
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AN EXPERIMENT IN ADAPTATION 
TO PRE-COLLEGE EXPERIENCES 
IN CLOTHING CLASSES 


(Publication No. 6068) 


Blossom Johnson, Ed.D. 
University of Missouri, 1953 


Purpose 

To determine pre-college experiences in clothing 
construction as a means of classifying students for 
college clothing classes and as a means of making 
curricular modifications in the clothing courses to fit 
better these experiences. 


Methods of Research 

The writer designed a check list of clothing con- 
struction experiences based on the outline of the be- 
ginning clothing course as taught at Illinois State 
Normal University, Normal, Illinois. A battery of 
pretests, concerning clothing processes was admin- 
istered to entering students. This included paper- 
pencil tests on the use of the sewing machine, cloth- 
ing construction problems, pattern fitting, layouts and 
markings. Colored slides were used to illustrate 
some of these problems. A practical test was given, 
consisting of the completion of a half of a garment. 
Student placement in clothing construction classes 
was made on the basis of all of the information se- 
cured. Course content was varied in terms of stu- 
dents, experiences and abilities as shown by the ap- 
praisal measures. For the purpose of evaluation 
retests were administered at the termination of 
course work, 


Summary 

(1) Pre-clothing experiences contribute to paper- 
pencil and practical achievement in clothing construc- 
tion, 

(2) High school training contributes more to cloth- 
ing construction achievement than does home sewing 
experiences and 4-H clothing club work, 

(3) Measures of appraisal can be adapted to clas- 
sification and placement of students in beginning 
college clothing classes, 

(4) The employment of a combination of meas- 
ures of appraisal appears to be more satisfactory for 
classification and placement of students in beginning 
college clothing classes than does any single measure 
of appraisal. 

(5) Curricular adaptations in light of students, 
needs and abilities can be made from appraisal 
measures. 

(6) Retesting is a satisfactory medium of evalu- 
ating classifications and placement of students in be- 
ginning college clothing courses. 


Recommendations 

(1) Inasmuch as research findings are not in agree- 
ment as to the value of a practical test battery, for 
the appraisal it may be well that more studies con- 
cerning this type of test, be made, 

(2) Likewise, inasmuch as research findings are 
not conclusive as to the use of standardized tests of 
motor coordination, as predictive instruments for 
success in clothing construction it may be advan- 
tageous to conduct more research of this nature. 

(3) The development of appraisal measures which 
would go beyond simple clothing construction proc- 
esses, to make possible an exemption of first-year 
clothing requisites, for those students attaining high 
scores aS measured by the appraisal measures, 

(4) In reference to this study, that norms be es- 
tablished, after the study has been given to a suffi- 
ciently large number of students. 

(5) In reference to this study, that other pretests 
be devised on the basis of the remaining course work 
in the prepared outline, which may indicate the pre- 
dictive value of pretesting. 
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ECONOMICS, GENERAL 


NONFEDERAL GOVERNMENTS AND THEIR 
GROWTH 1909-1948: A STUDY OF THE EMPLOY- 
MENT AND PAY ROLLS OF STATE AND LOCAL 

GOVERNMENTS 


(Publication No. 6476) 


Carol P. Brainerd, Ph.D. 
University of Pennsylvania, 1950 


Supervisor: Simon Kuznets 


Government as measured by civilian employment 
and pay rolls is a major industry, and nonfederal 
governments make up the greatest part of it, but their 
activities have received less attention than those of 
the federal government. The present study analyzes 
nonfederal employment and pay rolls both by levels 
(state and local) and functions (education and other), 
and uses for the first time a cross-classification 
made possible by the BLS-WPA estimates of the 
State, County, and Municipal Survey. 

Correlation analysis as of 1938 shows that local 
nonschool employment per 10,000 of population and 
pay rolls per capita are highest in those states where 
urbanization and per capita income are highest, re- 
flecting the fact that cities use public agencies to 
provide services which individuals elsewhere either 
procure for themselves or do without, and also re- 
flecting the close association existing between per 
capita income and urbanization. A similar positive 
relationship holds for school pay rolls per capita, but 
local school employment per 10,000 tends to be high 
in states where both urbanization and density of pop- 
ulation in rural areas are low. This negative rela- 
tionship is attributed primarily to the policy of com- 
pulsory public education, which requires from rural 
governments a much higher rate of employment for 
education than for other services, but does not affect 
pay rolls in the same way because of urban-rural 
differentials in wage rates and in the types of 
schooling offered. State governments tend to furnish 
relatively more facilities for higher education when 
rural populations are sparse than when they are 
dense, but state nonschool employment per 10,000 
and pay rolls per capita tend to be higher where in- 
comes per capita are higher. 

Governments as a whole increased their share of 
total civilian employment and pay rolls very much 
over 40 years, according to detailed estimates de- 
rived from the materials of King, Kuznets, the Office 
of Education, the Office of Business Economics, the 
State, County, and Municipal Survey, and the Bureau 
of the Census. Where | out of 21 civilians worked 
for some government in 1910, 1 out of 1l was so em- 
ployed in 1948. Until 1940 or 1941, when war pres- 
sures began to stimulate federal activity, nonfederal 
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governments were chiefly responsible for the growth, 
which was primarily traceable to local governments 
because they — especially cities ~ have long predom- 
inated and still in 1948 supplied three-quarters of 

all nonfederal employment and pay rolls. But growth 
at the state level has been spectacular, and the gap 
between the two levels has been narrowed since 1909 
although not closed. 

The general development of government employ- 
ment and pay rolls in the United States between 1909 
and 1948 may be summed up in terms of six factors - 
population change, urbanization, industrialization, 
war, depression, and the national faith in education. 
Education is the leading function of nonfederal gov- 
ernments taken together, and its share of total non- 
federal employment and pay rolls has tended to in- 
crease. Both the public school system and state col- 
leges and universities have grown Strikingly in the 
period in spite of temporary checks by war and de- 
pression. Other functions which contributed to gov- 
ernment growth in per capita terms were highways, 
institutional care, public assistance and other wel- 
fare activities, and social insurance. Functional 
continuity has been more marked than functional in- 
novation in spite of the impressive growth of a few 
new services. The handling of certain functions, 
however - especially highways - has tended to shift 
from local to state hands, in spite of the increasing 
use of fiscal aid devices, which help to strengthen 
local administrative responsibility. 

Complete data for both the correlation and the 
trend analysis on which these conclusions are based 
are given in appendixes, together with description of 
the techniques used. The procedures of the SCM Sur- 
vey are also described, and the results are critically 
discussed. 
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CONSUMPTION LEVELS IN CANADA AND THE 
UNITED STATES, 1947 TO 1950 


(Publication No. 5957) 


Margaret Lucinda Jean Mann Due, Ph.D. 
University of Illinois, 1953 


The purpose of this dissertation was to analyze 
several techniques for comparing levels of consump- 
tion between Canada and the United States and to 
evaluate their usefulness for international compari- 
sons. 

In the absence of a geiger-counter-like device 
attached to individuals to measure units of consump- 
tion (consumptiles) derived from goods and services 
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during a given period and of detailed income-expend- 
iture studies carried out in the two countries at the 
same period using similar procedures and definitions, 
the decision was reached to make the comparison on 
the basis of aggregate consumption per capita. Three 
techniques for measuring levels of consumption be- 
tween Canada and the United States have been used 
for each category of consumption where data were 
available. 

The first technique is a ratio of personal consump- 
tion expenditures in current dollars of each country 
after components were placed on a comparable basis. 
The second methodology weighted per capita quanti- 
ties consumed by prices in each country. Where data 
were not available to carry out the second method a 
third technique was used as a check on the results of 
the first. This method involved averaging the best 
available indicators of relative levels of consumption 
for the particular category. In addition an attempt 
was made to estimate the consumption of durable and 
semi-durable goods which were being consumed dur- 
ing the current period but which had been purchased 
during an earlier period. 

In determining the overall level of consumption 
the levels obtained for the individual categories were 
weighted by the percentage each category constituted 
of total consumption expenditures (including govern- 
ment for health and education). 

Results of these methods indicate that, although 
per capita incomes in Canada were 68 percent of 
United States incomes, the Canadian level of con- 
sumption, measured by a ratio of per capita personal 
consumption expenditures, was 67.5 percent of the 
United States level during the 1947-1950 period but 
was 76.3 percent if methods two and three outlined 
above were employed. Since the difference in results 
arises largely because of price differences in the two 
countries dependence upon a ratio of per capita per- 
sonal consumption expenditures as a measure of rel- 
ative levels of consumption without adequate know- 
ledge of prices may give erroneous results for the 
overall level and especially for the individual cate- 
gories of consumption. 

A measurement based on constant dollars is not 
superior to one based on current dollars unless one 
is prepared to argue that prices were more similar 
during the base period than the current period and 
that consumer price indexes are equally good meas- 
ures of price changes in each country. Also a gen- 
eral conversion of expenditures of one country to the 
currency of another country based on foreign exchange 
rates may give erroneous results for the overall level 
of consumption as well as for the individual categor- 
ies. 

Availability of data is still the largest single fac- 
tor in determining the optimum measure of inter- 
national levels of consumption. The preferred method 
in this study of weighting quantities by prices in each 
country cannot be carried out for all categories of 
consumption because of inadequate data. Even if 
data were available this method would be useful only 
for countries in the same relative stage of economic 
development where institutions and consumption pat- 
terns were quite similar and where the same percent- 


age of consumer goods passed through the market 
process. For countries in which there are marked 
differences in stages of development, in institutions, 
tastes, consumption habits and the distribution of in- 
come or where many goods do not pass through the 
market process an ordinal measure would probably 
be more useful than the cardinal measures employed 
here. 
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ECONOMICS OF THE SOUTHERN SMOKELESS 
COALS 


(Publication No. 5989) 


William McKinley Merrill, Ph.D. 
University of Illinois, 1953 


The objective of this thesis is to analyze that 
segment of the bituminous coal mining industry which 
produces low-volatile, firm-coking coals in the Mid- 
dle-Appalachian region. The tonnage from this area, 
which is considered, is known to the coal trade as 
Southern Smokeless coal or as Pocahontas - New 
River coal. The production comes from five coun- 
ties in southeastern West Virginia; namely, Fayette, 
Raleigh, Mercer, Wyoming, and McDowell; and from 
Tazewell and Upper Buchanan counties in Virginia. 
The annual output of these low-volatile coals aver- 
ages ten per cent of national bituminous production. 
McDowell county has for many years led all counties 
in United States bituminous coal output. 

The analysis covers the period from the opening 
of this coal field in 1873 to 1950. The investigation 
deals with the historical development of the field and 
its three rail carriers; namely, the Chesapeake and 
Ohio, the Norfolk and Western, and the Virginian 
Railway Companies. In addition, the patterns 
of production, market distribution, income dis- 
tribution, and utilization of the coals are con- 
sidered. 

The Southern Smokeless coals are comparatively 
pure. They are generally low in ash and sulfur. 
They are high in heat value and have been prized for 
industrial use. Also because of their high Btu con- 
tent and comparatively smokeless quality, they have 
been regarded as superior among bituminous coals 
for household heating. 

Their most important economic role, however, 
has been their contribution to low-cost iron. Until 
about 1910, this function was served by coking these 
coals in beehive ovens, at the mines. From that 
date until the present, these coals have been uniquely 
essential for the manufacture of low-cost, high-qual- 
ity metallurgical coke. In order to get strong, porous 
coke suitable for use in blast furnaces or foundries, 
twenty to thirty per cent of the total coal mixture 
charged into modern byproduct ovens must be 
Southern Smokeless coal. Since coals are ground 
fine before being charged into the ovens, the fine or 
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fine before being charged into the ovens, the fine or 
slack coal is suitable for this use. 

The slack coal, hawever, is generally sold at or 
below cost of production. This results from the mon- 
opsony power of the byproduct plant owners. The 
coal is friable and when screened yields joint pro- 
ducts - (1) domestic sizes and (2) the resultant slack. 
Usually, the domestic sizes sell at a premium of 
from twenty-five to fifty per cent above the price of 
slack. They make up about forty per cont, whereas 
slack accounts for about sixty per cent of total out- 
put. 

Except for captive mines, which produce about 
thirty per cent of total output of the field, the industry 
follows old patterns of market distribution and pro- 
duction methods aimed at mining as much coarse 
coal as possible, in order to increase total realiza- 
tion. 

This has resulted in low productivity. The aver- 
age productivity per man-day was only twenty-four 
per cent higher, in 1950, than in 1900. Costs of pro- 
duction are high and costs of market distribution are 
especially high on the domestic sizes. 

The reserve of these coals is limited. The owner- 
ship of over half of the resource by the three rail- 
ways and their competition for increased freight rev- 
enue and royalty tends to increase the rate of deple- 
tion of this economically important resource. 

Currently, the high costs of these coals and their 
wasteful utilization in domestic heating and industrial 
consumption contributes to high-cost iron and steel. 

It appears that, if the entire field were integrated 
into the steel and chemical industry, the mines could 
concentrate on the production of a single product - 
the slack coal. Mechanization suited to this purpose 
should result in greater productivity per man-day, 
lower-cost coke (and other byproducts) and lower- 
cost iron and steel. 
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THE HOUSING POLICY OF THE BRITISH LABOR 
GOVERNMENT 1945 TO 1949 


(Publication No. 6320) 


Richard Albert Sabatino, Ph.D. 
University of Pennsylvania, 1950 


William N, Loucks 


The inquiry examines certain critical aspects of 
the British Labor Government’s housing policy in the 
period 1945 to 1949 and comes to some conclusions 
as to how the policies examined were related to the 
failure to achieve the housing program promised in 
the election platform of 1945. 

Chapter ll examines the history of state interven- 
tion for the purpose of “housing the working classes” 
which began in 1919, and draws some pertinent les- 
sons for housing policy. The lessons of the inter-war 
period suggested the division of the analysis of the 
post-World War II period into two parts: (1) the prob- 
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lems of the immediate post-war period which were 
caused by the acture shortage of labor and materials, 
and (2) the long-run obstacles to a reduction in the 
cost of house-building. 

Chapter III examines the problem of determining 
housing needs and evaluates the Government’s pro- 
gram of fact-gathering in the light of what was re- 
quired to provide a well informed and rational house- 
building program. The Government’s fact-gathering 
program is found to be inadequate. 

Chapter 1V describes and evaluates the steps 
taken by the Government to solve the short-run pro- 
blems of the immediate post-war period, i.e., those 
problems caused by the acute shortage of labor and 
materials. The examination revealed that the Gov- 
ernment did succeed in directing scarce materials 
into essential work and in keeping the increase in 
the price of building materials in line with the in- 
crease in the price of industrial materials in general. 
However, the Government failed (1) to keep a steady 
flow of labor and building materials to building sites 
as required, (2) to prevent the overloading of the 
building industry with more work than it could handle, 
and (3) to stabilize the building industry. 

Chapter V describes and evaluates the steps taken 
by the Government to eliminate the long-run obsta- 
cles to a reduction in the cost of house-building. 

The analysis reveals a backward industry of low pro- 
ductivity and high costs split into a large number of 
small inefficient units engaged in a competitive gam- 
ble for work. The monopolistic practices of the 
manufacturers and distributors of building materials 
and the restrictive practices on the part of labor are 
found to add to the burden of costs. The instability 
and technical backwardness of the industry and its 
inefficient structure and organization are considered 
to be fundamental obstacles to a reduction in costs. 
The Government is shown to have done excellent 
work in (1) the standardization of materials and meas- 
urements, (2) the development of uniform codes of 
practice, and (3) the development of a building re- 
search program. However, none of the fundamental 
problems were solved and building practice remained 
essentially unchanged in the period reviewed. 

Chapter Vl examines two problems: (1) the 
method of applying housing subsidies, and (2) the sys- 
tem of rent control. With regard to subsidy policy, 
it is noted that the British system of paying a flat- 
rate subsidy per house led to a situation in which 
those who were relatively better off were receiveing 
the benefit of the housing subsidy before those in the 
lowest income groups. This result was found to vio- 
late a fundamental principle of subsidy payment, i.e., 
that the benefits should be applied in inverse ratio tc 
income. It is suggested that some system of differ- 
ential subsidies be established to achieve this end. 

The system of rent control is examined and found 
to be the result of a haphazard growth since 1915. 

It conforms to no consistent set of principles, moral, 
social, or economic. The inequities and confusion 
created by the system clearly call for a consolida- 
tion of rent control policy into a single Act and on 
the basis of some consistent set of principles. This 
task remains to be completed. 
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The final Chapter draws together the threads of 
the analysis and explores the implications of the 
findings for future housing policy in Great Britain. 
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THE INTERRELATIONSHIPS OF ECONOMIC 
FORCES AND LABOR RELATIONS IN THE AUTO- 
MOBILE INDUSTRY 


(Publication No. 6454) 


Marjorie Thines Stanley, Ph.D. 
Indiana University, 1953 


This study examines the ways in which economic 
forces operating on and within the automobile indus- 
try have influenced the nature of the employee-em- 
ployer or union-management relations within the in- 
dustry. 

Before 1920, nonformalized labor relations and 
close employee-employer contacts accompanied an 
absence of unionism. Neither were workers motiv- 
ated to accept unionism so as to restrict trade en- 
trance and improve working conditions, nor were 
employers led to accept unions so as to “remove 
wages from competition”. Reasons for this were to 
be found in: 1) tremendous secular growth, with ex- 
panding profit and employment opportunities; 2) rel- 
atively small scale, stationary assembly, utilizing a 
skilled labor force free from competition with 
“osreen hands;” and 3) resulting wages in excess of 
those in alternative occupations. 

During the 1920’s, a managerial open shop cam- 
paign was supported by: 1) technological changes, 
bringing functional specialization, increased capital 
requirements, and concentration; with 2) complemen- 
tary expansion of the automobile market, but wide 
seasonal fluctuations. Detailed reasons for the weak 
position of unionism were: 1) an increased capital- 
labor ratio, which placed a premium on freedom from 
union intervention in production management; 2) a 
greater proportion of semi-skilled workers in an ex- 
panding labor force, which made possible recruitment 
from non-union agricultural areas; and 3) the con- 
tribution of the new capital ratio and of a high income 
elasticity of automobile demand to imperfect compe- 
tition, which minimized the importance of the labor 
cost structure as an element of market control. 

The depression of the early 1930’s fostered em- 
ployee economic insecurity and “job consciousness”, 
which, aided by favorable governmental policy, fur- 
thered the unionization of the industry. By 1942 the 
U. A. W.—C. I. O. had exclusive bargaining rights 
in many plants and a union shop at Ford. 

Union pressure of World War ll, often successfully 
directed against governmental controls, brought wage 
increases and fringe benefits which strengthened 
management’s ability to recruit and hold employees 
in a tight labor market. Union-management cooper- 
ation was evident in training programs, seniority 


provisions, and upgrading practices. Management’s 
union opposition of the 1920’s had been replaced by 
conflicts over union security and job or production 
control. 

Reconversion brought unemployment, a 50% de- 
cline in union membership, and a fear of depression, 
which intensified the union security issue and led to 
postwar conflicts over management prerogatives and 
the “proper” area of collective bargaining. Job se- 
curity was extended to encompass disputed social 
insurance demands; union job control goals con- 
flicted with managerial production control; a union 
demand for a wage increase without price increases 
sharply emphasized the new importance of broad 
public appeal in relation to “administered” pricing, 
and the extension of union activity to the political as 
well as economic front. The traditional near absence 
of disputes over wages per Se continued, supported 
by removal of governmental wage-price controls, 
expanded output, tremendous pent-up product demand, 
and pattern-setting agreements within the imperfectly 
competitive industry. 
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THE ROLE AND EFFECT OF PRIVATE PENSIONS 
IN THE AMERICAN ECONOMY 


(Publication No. 6558) 


Gerald Everett Thompson, Ph.D. 
State University of Iowa, 1953 


As private pension plans have become more ex- 
tensive, increased concern over their possible so- 
cial and economic effects has been observed. In the 
analysis of the implications of these plans, particu- 
larly those resulting from collective bargaining, it 
is clear that the business firm, the labor union, the 
individual worker, as well as the national economy, 
may be affected in various ways. 

Generally, if a pension plan increases the labor 
costs of a single firm within an industry the major 
alternatives for the firm are: reduce imployment, 
improve labor productivity, or increase product 
prices. Where the demand for a firm’s product is 
elastic, and, where labor costs are a large propor- 
tion of total costs, forward shifting is unlikely. Im- 
proved labor productivity would probably be the first 
alternative, but output and employment would tend 
to be curtailed if productivity increases were im- 
possible. 

Where all of the firms within an industry experi- 
ence increased labor costs, forward shifting is much 
more likely, but reduced imployment in the industry 
may occur. Aggregate demand may not be stimulated 
significantly during a period when pension contribu- 
tions greatly exceed benefits. 

The union goals of improved economic welfare 
and economic security are long standing. However, 
the opportunity to gain extra retirement benefits 
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without subverting the goals of effective and secure 
unionism is a recent development. The immediate 
effect upon unionism generally seems to indicate the 
strengthening of the institution. Procedures of plans 
and institutional factors largely influence the long- 
run effects. Generally, if there is a tendency for the 
employer to dominate collective bargaining, or, if 
worker orientation toward the union is weak, nega- 
tive effects upon unionism are probable. 

Some of the important consequences with regard 
to the individual worker appear to be: reduced mo- 
bility and freedom of movement; unpredictable eco- 
nomic security during retirement; unequal treatment 
of members of the labor forces; discrimination in 
hiring, lay-off, job assignment, and opportunities; 
increased compulsory retirement; and, increased 
feeling of well-being. 

Setting the problem of unemployment aside, total 
output of the economy may be affected by private 
pension plans through influencing the efficiency of 
the use of resources. Manageriai efficiency tends to 
be increased in some ways, yet other aspects of pen- 
sion plans tend to produce opposite effects. Worker 
productivity may be similarly affected. The mobility 
of some individuals may be increased, while the mo- 
bility of others may be decreased. In each instance, 
however, productivity tends to be lowered. If the 
costs as suspected, fall upon those not covered as 
well as those covered by the plans, a shift of income 


would take place from the non-covered to the covered. 


Generally speaking, the level of spending deter- 
mines the level of employment. It appears, however, 
that private pension plans, even if more extensive, 
would probably have little primary effect upon the 
rate of investment spending. The principal factors 
through which pension plans would likely affect sav- 
ings and consumption would seem to be: the inci- 
dence of pension costs, the reduction of dissaving, 
and, the tendency for those covered by pensions to 
save more or less. It seems reasonable to believe 
that consumption would be greater were that income 
paid directly to the individuals. An effect of private 
pension plans seems to be the creation of a device 
which operates against increasing consumption. 
Moreover, consumption may be decreased, which 
may, at times, reduce income and imployment. How- 
ever, as the total coverage and level of benefits be- 
gin to stabilize, and, as the plans “mature”, these 
effects would likely be reduced. 
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ECONOMICS, COMMERCE —BUSINESS 


A CRITICAL EVALUATION OF TECHNIQUES OF 
ANALYSIS OF THE FLOW OF BUSINESS FUNDS 


(Publication No. 6369) 


Hector Roque Anton, Ph.D. 
University of Minnesota, 1953 


The study is concerned with flow of funds tech- 
niques as they have been applied to individual com- 
pany, inter-company, and economy analyses. While 
flow of funds techniques have been found useful at 
various levels, other methodologies, national income, 
moneyflow, and input-output studies, have been de- 
veloped for economy-wide studies. These have been 
found to contain many of the attributes of flow of 
funds techniques. 

There is real need at the company level for tech- 
niques of analysis of the flow of business funds. 
These needs arise from many causes including the 
growth in size and complexity of modern corportions. 
Analysis of funds flows at the company level is made 
largely through the medium of the “funds statement”. 
There has been a lack of comprehensive study of 
the fundamental premises of this analytical device. 

The funds statement is the only major accounting 
report that is not directly based on an “income” ap- 
proach. As such, it is not dependent on any pre- 
conceived, or conventional, notion of income, but is 
predicated on the “funds” basis which has to do with 
the availability and use of “current purchasing power’ 
by the corporation. Lively arguments have resulted 
from differences of opinion as to what should con- 
stitute this “current purchasing power”. 

We determined that the funds concept must be 
consistent with the objectives of the reporting. 
These objectives are inextricably linked with the op- 
erations of the business. Our funds transaction is 
conceived as one in which an expenditure takes 
place. The business concern may have made the ex- 
penditure, or received the commitment on someone 
else’s expenditure. The concept of unrestricted 
money assets being “funds” follows from this pre- 
mise. 

Two main styles of statement form are discussed: 
One, a long report form, and the other a short sum- 
mary type of funds statement. For certain purposes 
the long-form analytical funds statement is indis- 
pensible. We concluded, however, that for general 
purposes the summary type funds statements are 
more desirable. 

Problem areas in preparation and presentation 
are discussed including how narrowly the funds con- 
cept is to be defined, the attempt to include exchanges 
such as plant for stock even though no funds have 
been affected, and whether “net flows” or “gross” 
flows are to be reported. Handling of depreciation 
and other non-funds expenses and credits is discus- 
sed. Other problems involve the inventories which 
we consider to be “cost assets”, and thus not includ- 
ible as funds. Reporting them in funds statements 
is held necessary due to the importance of inventory 


changes during the short run. 
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A survey using a sample of 500 corporations was 
conducted to test practices in the field. A 58% re- 
sponse was obtained, representing 290 companies. 
The survey raised questions of objectives, concepts 
of funds, form, presentation, length of time in use, 
period of reports, use as decision-making tools, re- 
conciliation with other statements and budgets, and 
titles given to funds statements. Besides relevant 
details the survey yielded three major results. First, 
the working capital concept of funds while most pre- 
valent (50%) is not universally used. Secondly, a 
high percentage of companies use funds statements 
as planning and control devices. Finally, the survey 
showed overwhelming use of funds statements as 
short summary devices. 

Recent trends indicate that funds statements are 
becoming important in budgeting and control of fi- 
nancing. Attempts have been made also to extend ac- 
counting theory on a fund basis. Large companies 
are leaders in trends toward cash analyses and re- 
porting. Finally, a survey of usage of flow of funds 
analysis in studies of various financial and economic 
empirical problems is made. 
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CHANGES IN BRITISH COMMERCIAL POLICY IN 
THE INTERWAR PERIOD 


(Publication No. 5950) 


Kuo-Sui Laurence Chang, Ph.D. 
University of Illinois, 1953 


This study is undertaken for the following pur- 
poses: 

First, to review the changes in British commercial 
policy in the interwar period; 

Second, to examine the magnitude of each change, 
such as the coverage of a tariff schedule; and 

Third, to evaluate the change of policy. 

The merit of each policy change is tested individ- 
ually, as to its effects on the imports, exports, pro- 
duction, and imployment of the branch of economic 
activity or specific industries concerned. Each pol- 
icy was intended to achieve a certain goal, and pri- 
marily each policy should be judged according to the 
degree of success in attaining this goal. 

Supplementing this partial approach, an evalua- 
tion is made to determine the merit of the policy 
changes in total, viewing the trade and employment 
of the United Kingdom as a whole. 

British commercial policy in the interwar period 
underwent both gradual and sudden changes. Protec- 
tive import duties first appeared during World War I 
in the form of the McKenna duties. Soon after the 
War, in April, 1919, the principle of Imperial pre- 
ference was adopted. On January 15, 1921, prohibi- 
tion was permanently enforced on imports of synthe- 
tic dyestuffs. In fact, the movement for protective 
and preferential duties started before the turn of the 
20th century. 


The depression was the immediate cause of the 
adoption of general protection in Britain, but the 
speedy passage of the Abnormal Importations Bill in 
1931 and the Import Duties Bill in 1932 shows the 
ripening of protectionist thinking in the years pre- 
ceding the economic crisis. 

Under protection, agricultural imports did not 
decrease in volume. However, part of the steep de- 
cline in agricultural import prices might be due to 
British agricultural protection, making for more 
favorable terms of trade. No attempts were made 
to restrict by tariffs the imports of raw materials. 
In the later ’Twenties, food and raw materials ac- 
counted for nearly three quarters of total imports. 

The means Britain employed to expand her ex- 
ports consisted of Imperial preference and bilateral 
trade agreements. The former was limited in its 
effect because the Dominions had determined to de- 
velop their own manufacturing industries and were 
not willing to change the policy after Ottawa. The 
trade agreements brought results with respect to 
trade with the Scandinavian and Baltic countries, 
Argentina, and Poland. However, the coal exports 
gained in the Scandinavian and Baltic markets were 
offset by losses elsewhere in Europe. Export in- 
creases in other commodities also had to be counted 
against losses due to retaliation. In the years be- 
tween the depression and World War II, exports re- 
mained below the level of 1926-1928 by half to one- 
third, except in 1937. 

Under protection, the ability of the old exporting 
industries — cotton, woollen and worsted, linen, iron 
and steel, and shipbuilding — to maintain the pre- 
depression volume of employment was unavailing. 
During the 15 years from 1923 to 1938, the decline 
in employment in these industries amounted to 
894,000. In the same period increased employment 
was provided for 2,504,000 workers in the motor car 
and aircraft, rayon, electrical engineering, electrical 
apparatus, building, public work contracting, and 
domestic service industries. Except motor car and 
rayon, and to a certain degree electrical goods, these 
expanding industries were neither important in ex- 
port trade nor import-competing. 

The real problem in Britain’s trade since the 
later ’Twenties lay not in excessive imports but in 
the decline of exports. A satisfactory solution, 
therefore, seemed pointing toward a revival and ex- 
pansion of export. To take leadership in liberalizing 
trade in the ’Thirties might have been a better policy 
alternative, considering the inadequacy of the actual 
policy in solving unemployment and the problem of 
balance of payments. 
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A STUDY OF THE FACTORS USED 
IN DETERMINING SALESMAN TERRITORIES 
BY SELECTED CONSUMER GOODS COMPANIES 
LOCATED IN CINCINNATI, OHIO 


(Publication No. 6186) 


Russell Loren Chrysler, Ph.D. 
Northwestern University, 1953 


The dissertation is introduced with a statement 
of reasons for believing the subject merited study. 
The scope of the study is delineated, relative to the 
time period covered, the areas of literature reviewed, 
and the number, types and sizes of firms called on. 

The purposes of the study are stated as follows: 
to ascertain the factors influencing selected com- 
panies in four consumer goods fields in the Cincin- 
nati area in determining salesmen’s territories; to 
determine whether these factors conform with those 
recommended in the literature on the subject; and to 
make recommendations regarding the setting and re- 
vising of salesmen’s territories. 

The methodology of the study is presented. This 
involves the manner in which the universe to be stud- 
ied and the sample within the universe were deter- 
mined, how the interviewing method was decided on, 
how the field study was conducted, and how the data 
were analyzed. Some of the limitations of the sample, 
of the interviews, and of the summarization proce- 
dure are discussed. 

The major portion of the dissertation presents in 
detail the findings of the field study. Each firm vis- 
ited is described as regards: the nature of its pro- 
ducts, its channel of distribution, the number of 
salesmen it hires, and the geographical area covered 
by its sales operations. The practices of each firm 
in setting and revising salesmen’s territories are re- 
counted. Firms are grouped according to the product 
type, and following each section of individual firm 
descriptions, there is an analysis of the practices of 
the entire group. Factors used by firms in setting 
and revising salesmen’s territories are discussed 
under five categories: factors used in determining 
a company’s sales potential in a selected area; fac- 
tors used in determining outlets to be called on; fac- 
tors used in determining call frequency on outlets; 
factors used in determing the number of calls a 
salesman could make in a period of time; and factors 
used in determining outlets assigned to a salesman 
in a selected area. The incidence of use of the vari- 
ous factors by the firms within each product class 
is discussed, and a comparison is made of larger 
and smaller firms. Some possible explanations are 
advanced for variations in factor use. 

A review is made of the similarities and differ - 
ences observed between firms grouped field by field, 
in their use of factors in the five categories, together 
with some possible reasons for such similarities and 
differences. 

Conclusions are drawn regarding those factors 
which were most used. Some explanations are ad- 
vanced for the frequency of their use. Findings in 
the field study concerning factor use are compared 
with those suggested in the literature, and the feasi- 


bility of outlining a method of setting and/or revis- 
ing territories for companies generally is dis- 
cussed. 

Recommendations are presented regarding pos- 
sible ways in which the determination of salesmen’s 
territories by the selected companies in the fields 
studied could have been strengthened, and the need 
for further study of the problem of setting and/or 
revising salesmen’s territories is indicated. 
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THE EVOLUTION OF CORPORATE SURPLUS 
THEORY 


(Publication No. 6043) 


Harvey Edward Donley, Ph.D. 
University of Missouri, 1953 


The purposes of this study have been to trace the 
accounting concept of surplus from its beginning to 
the present; to examine and evaluate current surplus 
theory, and to project surplus accounting somewhat 
beyond its present development. 

The corporate surplus concept dates from the 
seventeenth century. Until the twentieth century, 
surplus was synonymous with profits. Late in the 
nineteenth century, conglomerate reserve accounts 
were refined into non-surplus reserves and true eq- 
uity accounts. Accounting sought to classify surplus 
in accordance with its existing or expected utiliza- 
tion. 

In the first two decades of the present century, 
major interest in surplus shifted from utilization to 
source. Primarily responsible for the shift were 
no-par stock, business fluctuations, and the increas- 
ing importance of the income viewpoint. 

Earned surplus emerged as the main stream of 
the surplus equity. Once confined to recurring in- 
come, it was expanded to include all income and 
gains. Capital surplus resulted from the conflict be- 
tween economic capital and legal capital. Account- 
ants continue to seek to eliminate it altogether. 
Once limited to capital gains, it later included all 
surplus other than earned surplus. Appraisal sur- 
plus was separated from capital surplus in the 
1930's. It exists in accounting literature as a third 
generic type, although the concept has not yet reached 
maturity, and little has been done with it in practice. 

The earned surplus concept resulted from con- 
tinuity of the business unit, separation of ownership 
and management, and the necessity for an accurate 
statement of periodic earnings. Accounting thought 
on the topic has been characterized by a desire for 
historical completeness. The balance sheet and the 
accounting treatment of surplus reflect a conflict 
between a historical summary and a position state- 
ment. The former has been dominant thus far. The 
historical viewpoint is also apparent in the clean 
surplus theory, which developed in an attempt to 
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bolster the status quo, rather than to strive vigor- 
ously for a solution to the problems now confronting 
accounting. Current earned surplus theory is handi- 
capped by emphasis upon the realization concept; 
inability to cope satisfactorily with the problems re- 
sulting from price level fluctuations; accounting fail- 
ure to recognize appreciation; and a tendency to ig- 
nore the process of internal financing while at the 
same time accepting almost meaningless appropria- 
tions of what is already permanent owner equity. 

Capital surplus remains a concept which account- 
ants unwillingly accept. It is a by-product of the 
stated capital concept which has become obsolete, and 
may disappear as that device is replaced by a differ- 
ent legal procedure. 

Accounting has not yet accepted an appraisal sur- 
plus concept which is independent of the earnings 
channel, Extensive write-ups in the 1920’s were ac- 
companied by appraisal surplus theories which were 
contradictory — the surplus should be either formally 
capitalized, or amortized over the remaining life of 
assets responsible for it. This remarkable concept 
of transformation of appraisal surplus into earned 
surplus has not yet disappeared. Appraisal surplus 
will become a mere reflection in equities of the 
changed dollar volume of capital needed to maintain 
a physical capital requirement. 

A contingent surplus concept has been suggested. 
Such surplus could logically result from capital gains 
surplus retained as a cushion for probable capital 
losses. The chief source, however, would be a charge 
to income necessitated by assumption of the risk re- 
sulting from probabilities. This concept would sim- 
plify such problems as the self-insurance reserve. 

Improved accounting for surplus will contribute 
to more precise determination of periodic income, 
and of the conflicting interests at stake in business 
enterprise. It is a part of the process of accounting 
evolution by which accounting is becoming a more and 
more effective instrument of business and social 
control. 
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EVALUATION OF THE USEFULNESS 
OF HISTORICAL COST IN ACCOUNTING 


(Publication No. 5958) 


Clarence Leo Dunn, Ph.D. 
University of Illinois, 1953 


One of the conventions presently underlying cor- 
porate accounting carries the assumption that fluctu- 
ations in the value of money may be ignored in the 
preparation of financial statements. Ordinarily, no 
attempt is made to give effect to the almost continu- 
ous fluctuations in the value of money. Under the im- 
pact of price level changes of recent years, challenges 
have arisen as to the adequacy, for many purposes, 
of the conventional method of determining net income 


as the excess of periodic revenue over the histori- 
cal invested cost consumed in earning that revenue. 

It has been urged by many writers that when the 
value of the dollar changes significantly, accounting 
measurements of business costs should be modified 
accordingly. There have been repeated and numer- 
ous assertions that present accounting practices, 
with cost as the fundamental basis, do not show cor- 
rectly the results of business operations. The valid- 
ity of the cost principle and the usefulness of the 
cost basis in accounting have definitely been chal- 
lenged. 

The problem is most noticeable in connection with 
inventories and fixed assets. These assets usually 
remain in an enterprise long enough that in a period 
of sharp and sustained price change the discrepancy 
between current value and invested cost will be sig- 
nificant. Most of the controversy of recent years 
has concerned these two areas. In this study the 
main concentration in evaluating the usefulness of 
historical cost is on inventories and fixed assets. 

In this study various departures from historical 
cost which have already taken place with respect to 
inventories and fixed assets are investigated. At- 
tention is also given to the various proposals which 
have been advocated as partial or complete remedies 
for the asserted shortcomings of accounting based on 
historical cost. The purpose of this approach is to 
emphasize the limitations of historical cost and to 
determine whether the departures from historical 
cost and the proposals for change might make ac- 
counting information more useful than it would be by 
strict adherence to the historical cost basis. 

Several advantages are claimed for the historical 
cost basis. The usefulness of historical cost stems 
to a large extent from these advantages. It is 
pointed out that the use of the historical cost basis 
is more likely to result in determinations which are 
objective and verifiable. The possibility of consis- 
tent treatment and consistent application under this 
basis is another strong point for historical cost. 
Another factor in the evaluation of the usefulness of 
the cost basis is the recognition that there must be 
a dependable, definite starting point in the accounting 
record for subsequent reporting and interpretation. 
These and other practical considerations favoring 
historical cost are fully discussed. 

It is pointed out in this study that in spite of 


‘changes in the price level, a service necessity still 


exists for accounting to serve management with 
historical cost data. One of the primary functions 
of accounting has always been, and still remains, to 
furnish management with data about invested costs 
so that management can benefit from the knowledge 
of prior efforts when considering plans for the fu- 
ture. 

It is not denied that data other than historical 
costs have real significance and usefulness. On the 
contrary, it is acknowledged that such data as re- 
placement costs, and historical costs converted to 
a current dollar basis, may at times and for certain 
purposes be more significant and useful than his- 


torical costs. 
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A basic conclusion of this study is that in spite 
of changes in the price level the significance of 
historical cost is such that the cost basis should be 
retained as the primary basis of accounting. It is 
concluded that historical cost has not outlived its 
usefulness, as some have claimed, and that there is 
no justification for complete submergence of costs 
incurred, and the subsequent transformations and 
allocations of cost, in a continuing enterprise. 

It is recommended that the development of ways 
and means of providing and presenting price level 
data effectively in supplementary statements be en- 
couraged. It is acknowledged that financial statement 
data expressed in uniform “current” dollars would 
be very useful for several purposes. It is suggested 
that historical cost data might best be converted to 
a current dollar basis through the use of index 
number measurements. The primary statements, it 
is maintained, should continue as heretofore to be 
based on historical cost. A positive point of view is 
taken that accountants should attempt to meet the 
challenge of interpretative accounting by developing, 
presenting and interpreting supplementary statements 
reflecting the effects of price level changes on the 
enterprise, but that this should be accomplished 
without abandoning historical cost as the primary 
basis of accounting. 
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THE INDUSTRIAL MANAGEMENT CURRICULUM 
(Publication No. 6512) 


Robert Allan Goodell, Ph.D. 
State University of Iowa, 1953 


This subject as a possible research project is 
the result of a topic suggested by Professor Karl E. 
Leib, Head of the Department of Labor and Industrial 
Management at the State University of Iowa. Almost 
all the studies concerning the preparation industrial 
management graduates should have are concerned 
with personal traits rather than specific college 
curricula. The major purpose of this investigation 
is to attempt to discover and organize significant 
data pertaining to industrial management courses. 
This contribution can then be used as a basis for 
consideration of curriculum offerings and require- 
ments in the field of industrial management. It is 
also a purpose of this study to compare the ideas 
and suggestions of both management schools and 
management personnel. The results should be help- 
ful and interesting to students, teachers, school 
administrators, and management executives who 
hire graduates. Also, an investigation of this type is 
of interest to such related areas as education, psy- 
chology, economics, engineering, law, sociology, and 
accounting. 

This study of the industrial management curric- 
ulum has been made from two sources of data. An 


analysis was made of the catalogues of the members 
of the American Association of Collegiate Schools of 
Business; also fifty-six industrial firms participated 
in thirty-five personal interviews and contributed 
twenty-one questionnaires. There were forty 
questionnaires sent to various representatives of 
management in order to add to and compare the data 
previously obtained through personal interviews; 
twenty-one questionnaires were completed and 
returned, which means that responses were received 
from 52.5 per cent of the firms to which question- 
naires were sent. A sufficient number of various 
types of industries, processes within industries, 
management position-titles, sizes of companies, and 
geographical distribution has been taken to diversify 
the responses, although no specific attempt is made 
to project the findings into the universe or to make 
them applicable to any schools or firms not partic- 
ipating in the study. 

Eighteen tables are presented in this investigation 
six concerning the school data and twelve concerning 
the interview-questionnaire data. Comparisons 
between the two approaches were made and conclu- 
sions were drawn from these data. Classification 
presented various difficulties and complications, 
especially in the case of the varied college cata- 
logues. The results of the study are found in the 
conclusions at the end of Chapter V. Four of the 
sixteen conclusions presented pertain to actual 
courses; the other twelve deal with the more general 
aspects of curriculum. 

There is room for much more consideration in 
the area of industrial management curriculum. 

This discussion, however, does provide facts for 
intelligent consideration. So little has been done in 
industrial management course-work research that 
a definite standard is not expected. It is felt that 
any constructive contribution is an improvement. 
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APPROACHES TO UNIFORMITY IN ACCOUNTING 
FOR INDUSTRIAL ENTERPRISES 


(Publication No. 5986) 


David Hsiang-Fu Li, Ph.D. 
University of Illinois, 1953 


As a service institution, and to be continually 
useful, accounting must progress with the progress 
of the economy. As the economy moves toward 
industrialization, the interests vested in corpora- 
tions widen, and the social responsibilities of 
corporate management widen accordingly. Uniform- 
ity in accounting is desirable because of its social 
considerations. It is aimed to indoctrinate corpo- 
rate management of the social implications 
involved in its administration, and to facilitate the 
discharge of such responsibilities properly and 
adequately. Though what constitutes social respon- 
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sibility of management is relative to the social and 
economic environment, the main purpose of uni- 
formity in accounting remains. 

It is the purpose of the present study to examine 
the nature of, and, to the extent possible, to attempt 
to answer, the problems involved in attempting to 
reach uniformity in accounting. It is considered 
that questions as to 1) who should be responsible for 
achieving uniformity, and 2) what is the desirable 
extent of uniformity, constitute the two main types of 
problems involved. 

The study is divided into two parts. In the first 
part, three empirical examples of attempts to reach 
uniformity in accounting, each with specific features, 
are examined. The compulsory uniform accounting 
system under the National Socialist Germany, the 
uniform accounting system of trade associations in 
the United States of America, and the compulsory 
disclosure of accounting information through statutory 
requirements in Great Britain, are the three examples 
examined. In the second part, the attempts made by 
the American accounting profession to reach some 
uniformity in accounting are traced from a historical 
context, taking into consideration the role played by 
the governmental and other agencies, especially the 
Securities and Exchange Commission. 

With the consideration that attempts to reach 
uniformity in accounting are attempts to make 
accounting more useful, two criteria to test the desir- 
ability and success of any uniform accounting proposal 
have been advanced. To be useful, a uniform accoun- 
ting proposal must meet the criterion of social 
justification; or, specifically, it should have a 
beneficial influence upon the management in the use 
of accounting data for internal control purposes, and 
it should have a beneficial intluence upon the man- 
agement in the realization of the social interest 
involved in corporate accounting data. To be useful, 
further, a uniform accounting proposal must meet the 
criterion of practical applicability; or, specifically, 
it should be definite enough for practical purposes, 
and it should be flexible enough to be adaptable at 
the individual enterprise level, as well as flexible 
enough to accommodate new ideas, new situations, 
and tentative solutions or judgments. 

In the light of the two criteria advanced, it is 
considered that the social usefulness of uniform 
accounting will be maximized if the responsibility to 
reach uniformity and the extent of uniformity so 
reached — the two types of problems involved in at- 
tempting to reach uniformity — are accounted for at 
two different levels, the nation-wide level and the 
industry-wide level. It is advanced that the purpose 
of reaching uniformity at the national level is mainly 
coordinative, and, as such, the responsibility may 
best be delegated to a governmental agency. Because 
of the nature of accounting transactions, the extent 
of uniformity so reached must necessarily be rather 
general. It is further advanced that the purpose of 
reaching uniformity at the industry-wide level is 
mainly educational, and, as such, the responsibility 
of reaching uniformity above and beyond what has 
been reached at the national level may best be dele- 
gated to the management representation with the 


participation of the accounting profession. A plan 
of accounts, arranged according to decimal classi- 
fication, is considered as the desirable extent of 
uniformity to be reached at the industry-wide level. 
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AN ANALYSIS OF THE CHANGING FUNCTIONS 
OF ACCOUNTING 


(Publication No. 6078) 


Vernie Erick Odmark, Ph.D. 
University of Missouri, 1953 


The purposes of this study have been to investi- 
gate the primary functions of accounting, to trace 
the development of each with a consideration of the 
factors influencing its development, and to explore 
the role of accounting in the society of the twentieth 
century. The three major functions of recording, con- 
trol, and the protection of equities have been presented 
roughly in order of their development. The thesis 
was developed that each function originated largely 
in the demands of the business man upon the 
accounting system. 

The recording function served initially to provide 
a necessary record of debtor and creditor relations 
and later as a basis for stewardship reports of 
property to partners and to principals. The domi- 
nance of the recording function has continued down 
to the present day. In the late nineteenth century, 
cost accounting arose to challenge the recording 
role of accounting in its relation to business manage- 
ment and to society. To many, cost control became 
the most important single function of cost accounting, 
neglecting to realize the importance of cost account- 
ing in furnishing the financial accountant with cost 
data which would permit him to present a more 
accurate net income figure for the period and more 
accurate inventories. 

In its broadest aspects, the control function of 
accounting has brought the accountant into a consid- 
eration of planning for the future. In this process, 
he has departed from the time-honored function of 
accounting as a record of historical events expressed 
in transactions with outsiders and has come to view 
the past as important only as it aids in an under- 
standing of the future. He has come to recognize 
that only future costs are controllable. This concern 
with the future has found expression in the growing 
development of the field of controllership. 

While the record function is and will continue to 
be of great importance and while control occupies 
an important position in modern business manage- 
ment, it is more enlightening to consider as 
paramount the function which may be termed the 
protection of equities. This function has arisen out 
of the progressive disintegration of effective stock- 
holder control over the American corporation and the 
steady growth of public regulation over certain areas 
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of our economy. It finds overt expression in the 
certified public accountant’s report. Looking to the 
accountant for truthful and accurate reports is an 
evergrowing body of present and potential investors, 
labor unions, governmental bodies, and a host of 
other groups interested in the operations of the 
corporation. In meeting the needs of these various 
groups, the accountant becomes an arbiter of con- 
flicting economic interests, rather than a mere 
recorder of business transactions. Every decision 
which he makes is fraught with possibilities of 
justice or injustice to some economic interest. Only 
if his decisions are guided by accounting principles 
that have validity and meaning in relation to contem- 
porary society will they serve to meet this vital 
protective function. 

Emphasis upon recording as the primary function 
of accounting stagnates progress and confines the 
role of accounting within narrow debit and credit 
limits. Statements of accounting principles become 
terminological in nature rather than broad guides to 
accounting decisions. Accounting becomes a rela- 
tively static and barren process. 

This protection role of accounting permits us to 
view accounting as a dynamic phase of a society 
which is constantly changing and presenting new 
problems to be solved. Thus, accounting is a growing 
thing, changing to serve the evolving demands of 
society. It is an integral part of the current machin- 
ery of social control over economic affairs. Only as 
the accountant rises to a realization of the signifi- 
cance of the role he is playing and the position of 


trust he occupies will the profession of accounting 
fulfill its highest function. 
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THE FUNDS STATEMENT IN ACCOUNTING 
PRACTICE AND COLLEGIATE INSTRUCTION 


(Publication No. 6279) 


Edward J. Schmidlein, Jr., Ph.D. 
New York University, 1953 


The ultimate purpose of this study was to determine 
the relationship between the emphasis accorded the 
accounting form a statement of funds in its theoret- 
ical presentation in the college classroom and the 
extent of its use in practice, as reflected in the 
published reports of business. 

A history of the funds statement was developed. 
It disclosed that the term funds has no clear and 
unequivocal meaning so that any title incorporating 
that word becomes ambiguous. As Finney indicates, 
resources appears preferable to funds. When the 
funds statement is referred to in a generic sense, 
the title, resources-flow statement appears pref- 
erable. However, the focal point for a specific 
resources-flow statement should be included in the 
title to make it fully informative. Thus, the title 

















statement of resources affecting working capital 








might be employed when accounting for an increase 
in working capital. 

The history further disclosed that the balanced 
form of the statement is contradictory and, together 
with the conventional residual form, lacks progres- 
sive arrangement and encourages the fallacious 
inference that depreciation is a source of resources. 
The related form overcomes these objections and 
also develops significant relationships. The new 
type of work sheet, employing straightforward 
entries, appears to be the best method of preparation 
developed to date. Finally, the resources-flow 
statement possesses advantages not shared by the 
primary statements; thus, its use in annual reports 
appears generally desirable. 

The 1949 and 1950 annual reports of 1,014 
corporations listed on the New York Stock Exchange 
were reviewed for the presence of some form of a 
resources-flow statement. Users in both years 
totaled 116; in 1949 only, seven; and, in 1950 only, 
thirty-one. Thus, use increased from 123, or 12.13 
per cent, in 1949 to 147, or 14.50 per cent, in 1950. 
This confirms the American Institute of Accountants 
finding that there is increasing use of a resources- 
flow statement in corporate annual reports. Also, 
it was determined statistically that “large” com- 
panies utilize a resources-flow statement to an 
extent significantly greater than “small” companies. 
The inflationary spiral, increasing tax rates, and 
the drying-up of venture capital may account for 
such use. The two reasons most often advanced by 
corporations using a resources-flow statement were: 
it shows what happened to profits, and it presents 
financial highlights in a statement understood by lay 
people. The reason cited most often by non-using 
corporations (for non-inclusion of the statement) 
was: the statement is too technical for the average 
recipient of the annual report. On the evidence of 
statistical data, it was concluded that there is no 
meaningful degree of relationship between inclusion 
of a resources-flow statement in annual reports and 
the relative amount of net profit to sales reported 
therein. 

A review of fifty textbooks determined that 
authors consider the resources-flow statement 
primarily a second course subject. Based on the 
replies of sixty-three, or 90%, of the member col- 
leges of the American Collegiate Schools of 
Business, it may be concluded that classroom 
presentation of the resources-flow statement topic 
closely parallels textbook treatment. Of fifty-eight 
undergraduate schools in the above group, twenty- 
two, or 38%, consider the statement in an accounting 
course required of all students. 

Since the resources-flow statement (a) is increas- 
ing in use in annual reports, (b) is presented to 
stockholders by almost one-fourth of the large 
corporations, (c) is considered advantageous even 
by non-using corporations, and (d) is a device used 
in economic research, it seems reasonable to 
conclude that the content of the basic accounting 
course required of all business students should 
include the resources-flow statement topic. 
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THE RELATIONSHIP BETWEEN VARIATION OF 
OPINION ON SELECTED ECONOMIC ISSUES AND 
CERTAIN PERSONAL FACTORS AMONG SOME OF 

THE MEMBERS OF FOUR MAJOR OCCUPATIONAL 
GROUPS IN THE STATE OF FLORIDA IN 1949 


(Publication No. 6461) 


Joseph Hooker Young, Ph.D. 
Indiana University, 1953 


Problem and Method of Procedure. The problem 
is a study of the relationship between the variation 
of opinion on selected economic issues held by the 
members of four major occupational groups and 
certain personal factors of those members. The 
approach to the problem was intended to be both 
exploratory and experimental in nature. The opinions 
on selected economic issues were collected from 
2,224 members of Business, Labor, Farm and the 
Professions by means of a questionnaire. Respon- 
dents were asked to express agreement or dis- 
agreement with respect to each of 38 specific state- 
ments on economic issues. | 

An analysis of data was made to determine (1) the 
relationship of personal factors to variation of opinion 
on specific economic issues, (2) the personal factors 
most frequently related to variation of opinion, (3) 
the oppositions of opinion between personal factor 
esroups, (4) the variation among the members of 
occupational groups in tendency for opinions on 
related viewpoints to demonstrate logical consistency, 
and (5) the tendency to conventionality of opinion 
among the members of occupational groups. 

The respondents were classified according to the 
following personal factors: occupation, income, 
amount of education, political preference, and age. 
The respondents so classified were designated as a 
subgroup. First, the standard error of the difference 
was computed as a measure of the significance of 
differences between the opinions on the various issues 
of the entire group of respondents and those of 
members of the personal-factor subgroups. Second, 
the oppositions opinion between the members of the 
various subgroups related to each personal factor 
were determined. Third, the responses of the 
members of the occupational subgroups to pairs of 
items were tested for consistency of response. 
Fourth, a pattern of response was determined for 
each of the occupational subgroups in order to 
determine the deviations of the subgroup members 
by comparison of individual responses with those 
typical for the subgroup. 

Findings. Significant differences in opinion were 
related to the personal factors. Occupation was the 
personal factor most frequently related to the signifi- 
cant differences of opinion; education, income, and 
political preference were related in half as many 
instances as occupation; whereas age was related 
one-sixth as often as occupation and one-third as 











often as education, income, or politica: preference. 
However, the personal factors were interrelated in 
their relationship to opinion differences. 

Although oppositions between occupational sub- 
groups were most frequent between the Business and 
the Labor occupational groups, Labor respondents 
tended to hold views more distinctive than those of 
any other occupational subgroup. Similarly, the 
most frequent opposition among income subgroups 
was between High and Low income respondents. 
Classified according to amount of education, re- 
spondents with less than a college education tended 
to oppose those with a college education. Democrats 
tended to oppose Republicans. Age had little rela- 
tionship to opinion differences. The slight relation- 
ship observed was one in which youth tended to be 
aligned against old age. 

The same type of logical relationships were 
found between responses to any one pair of related 
items for each of the occupational subgroups as was 
found for the entire group. The subgroups related 
to occupation — Business, the Professions, Farm, 
and Labor — tended to vary in degree of consistency 
of their responses to paired items. Although the 
variation in degree of consistency among the 
occupational subgroups was different for each pair 
of items, there was a general tendency for Labor 
and the Professions to show greater consistency 
than Business and Farm. Yet, the Business sub- 
group tended to be the most conventional; the Farm 
and the Professions next; and Labor, the least 
conventional. The dispersion of conventionality 
among the members of the occupational subgroups 
was greatest for Business, next greatest for Farm 
and the Professions, and the least for Labor. 
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ECONOMICS, FINANCE 
PUBLISHED FINANCIAL STATEMENTS 
AS INSTRUMENTS OF COMMUNICATION 


(Publication No. 5943) 


Max Arthur Binkley, Ph.D. 
University of Illinois, 1953 


Recent years have seen an increase in the number 
of small stockholders owning shares in corporations, 
and a growing concern of employees, legislators, 
and the public in corporate financial matters, 
resulting in the assumption by company management 
of a greater reporting obligation for the sake of 
public relations. This has brought a need for means 
of communication of financial information that are 
understandable to non-technical readers. The re- 
sults of several surveys indicate that the public has 
often not understood financial statements, and in 
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many cases misconceptions have been formed which 
could result in action harmful to the working of the 
economy. 

A notable effort is underway to substitute the 
language of the general public for the technical 
wording traditionally contained in financial state- 
ments of published annual reports, and to modify the 
arrangement of financial statements to make them as 
meaningful to the public as possible. Terminology 
such as “surplus,” which has a meaning peculiar 
only among specialists, has been replaced in many 
statements by an explanation in the words of the 
layman such as “retained income used in the busi- 
ness.” The income statement, for example, has 
sometimes been rearranged to group all revenues 
together and all expenses together to remove the 
inference of a ranking of costs asserted to be a 
fault of the more commonly used form of statement. 
It seems that these efforts have been more success- 
ful and more conclusive in the case of terminology 
than in the case of rearrangement. 

The movement to improve communication has 
made considerable headway, but the innovations have 
been effected by many independent experimenters 
with little coordination, producing a serious diversity 
in statement presentations — a lack of uniformity 
between companies and inconsistencies between 
years. Practice in this respect lacks a theory basis 
together with a framework of standards which would 
provide a system of reasoning common to all partic- 
ipating accountants. 

In the thesis an introduction to the formulation of 
a theory and standards is provided. The theory and 
standards are applied to illustrative terms and 
arrangements used in current published statements. 

Standards for effective communication to un- 
trained readers consist of clarity, informativeness, 
and tone. Clarity brings single-meaningness and 
facility of comprehension to financial statements; 
infor mativeness brings substance, knowledge, and 
meaningfulness; tone brings an atmosphere or mood 
conveying the attitude of company management. 

These standards are useful to the accountant only 
when he simulates the viewpoint of the reader and 
applies them from that position. His technical means 
of expression, therefore, are effective only in com- 
munication to readers having technical backgrounds. 
For conveying understanding to the public, itis nec- 
essary to employ means of communication familiar 
to the public. 

In sharpening his instruments of communication, 
the accountant is required to develop a “communi- 
cation consciousness,” extending the scope of 
statement preparation beyond the coverage of the 
doctrine of disclosure (presentation of information) 
to a doctrine of communication (presentation plus 
comprehension by readers). Need is felt for the 
crystallization of the proper role of a doctrine of 
communication, including the relationship of it to the 
other doctrines of statement presentation — disclosure, 
uniformity, and consistency, for there are instances 
where communication conflicts with the other doc- 
trines. 


Development and acceptance of a theory and 
standards will give impetus to an agreement on the 
satisfactory means of communication. To bring this 
about, strong leadership is necessary through the 
formation of a group, representative of all relevant 
bodies, to combine the judgment of the best minds and 
provide a guide for practicing accountants to follow. 
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A STUDY OF CAPITAL FORMATION 
AND SAVINGS, 1935 TO 1950 


(Publication No. 5972) 


Lewis Langdon Herndon, Ph.D. 
University of Illinois, 1953 


This is a study of capital formation and savings 
in the United States from 1935 to 1950 in relation 
(1) to general economic conditions, (2) to certain 
money and interest rates, and (3) to one another. 
The aim of these relations is (a) to find time se- 
quence associations between the totals, components, 
applicable source and use of fund, and various 
economic data presented, (b) to ascertain trends 
indicated by the data, and (c) to contrast these con- 
clusions with pertinent economic theory and policy. 

Capital formation and savings were defined in the 
usual ex poste sense. Savings was taken to be 
income earned but not consumed. This, of course, 
is economically identical with goods produced but 
not consumed. The latter was defined as capital 

















formation. Each of these quantities comprised 
four components: individual, farmer, corporation, 
and government, 

In relation to general economic data, the move- 
ment of total capital formation and savings curves 
covaried well (i.e., they rose and fell in approximate 
parallel) with national income, employment and 
consumer price curves. They lagged the movement 
of the Index of Industrial Production and the whole- 
sale price curves, and also lagged patent application 
curve by approximately three years. In relation to 
the curves on money and interest rates, capital 
formation and savings curve peaks showed (1) a 
lead over the peaks in short term rates, (2) a slight 
lag behind the peaks in intermediate rates, and (3) 

a similar lag behind long term debt rates and the 
reciprocal of proprietorship share prices in the 
late forties. However, these latter two rates did 
Slightly lead in the late thirties» 

The data on the source and use of funds revealed 
that in upswing of business activity the sources to 
first reach their largest proportions were short 
term and intermediate credit. In the next phases 
outside equity funds and long term debt reached their 
peaks, and in the last phases retained earnings 
reached its relative peak. In contrast the liquid 
asset use of funds was the first to reach its peak in 
relative importance, the inventory and finally fixed 
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capital expenditures. A degree of predictability is 
possible from this pattern barring any institutional 
changes. 

The intercomponent relationships of capital 
formation indicated very little change. However, the 
interrelationships within savings showed change with 
individuals and farmers losing significance to 
corporations. On the whole the relationships of 
components to the economic data revealed the same 
relationships as did the totals of capital formation 
and savings. 

The subdivisions of the components offered 
additional and supporting conclusions. In the corpo- 
rate component, it was evident that retained earnings 
became an ever increasing source of directly saved 
funds and that short term debt increased in relative 
importance as an outside source of funds. Outside 
equity capital funds decreased proportionately, and 
corporations placed more of their security issues 
directly with institutional investors. In the individual 
and farmer components’ subdivisions, it was shown 
that an increasing share of savings went into capital 
goods and savings institutions. These components 
have saved less in the form of corporate securities, 
and their debt incurred has increased relatively. 
These findings led to the examination of the savings 
institution investment activities. This illustrated 
some of the reasons for these trends toward in- 
creased direct placement and the decreased 
significance of individual and farmer savings due to 
increased private placement of corporate securities 
and individual and farmer debt with institutional 
investors. One of the conclusions drawn from this 
was that “institutionalization” of the savings function 
is growing. 

In relation to economic policy the tremendous 
importance of government debt policy was shown. 
The tax policy was cited as another one of the expla- 
nations for the trends in the savings function. In 
relation to business cycle theory the findings did not 
give substancial support for the monetary theories, 
but did give partial support particularly for the over- 
investment theories. In respect to Schumpeter’s 
theory of development there was considerable 
supporting evidence. 
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THE STRUCTURE AND ROLE OF THE LOCAL 
INSURANCE AGENCY IN IOWA 


(Publication No. 6526) 


Harold Christian Krogh, Ph.D. 
State University of Iowa, 1953 


The great bulk of the property and casualty 
insurance business written in this nation is placed 
through organizations known as “local agencies.” 
The essential purpose of such agencies is to furnish 
clients with every type of insurance except life 


insurance, and a number of these firms include even 
life insurance protection among the coverages 
offered. The majority of property and casualty in- 
surance companies subscribe to the principles of a 
unique method of selling referred to in the insurance 
business as “The American Agency System.” This 
involves reliance on local agents, residing in cities 
and towns throughout the country, to gain public 
approval of insurance coverages and to secure con- 
tracts with insurance buyers. 

The continued growth and public acceptance of 
property and casualty insurance have created a need 
for local agency firms in every community to provide 
expert advice and adequate coverages for proper 
protection against the insurable perils bearing upon 
business and personal property. In addition, local 
agents perform inspections and surveys for clients, 
leading to integrated insurance programming and to 
an increased public awareness of the necessity for 
safety and loss prevention programs. They further 
the prompt adjustment of claims when losses take 
place. These agents, because of their responsibilities 
for service to the members of their respective 
communities, often occupy positions of leadership 
in community affairs. 

The primary purpose of this dissertation is to 
examine the structure and manner of functioning of 
the local insurance agency in Iowa. An additional 
purpose is to examine the educational programs 
which are currently utilized to raise the level of 
performance of agency personnel. 

The early chapters of the study are devoted to a 
description of the operations of the insurance 
industry as a whole in this country, with particular 
reference to the historical development of the 
agency system. The local agency as found in Iowa 
is a type of service organization which is not unique 
to this state but is characteristic of the entire 
insurance industry. 

The local agency system constitutes one of 
several essential segments of the insurance mecha- 
nism, all of which are interdependent in performing 
their ultimate function of providing adequate eco- 
nomic protection. Inasmuch as these interrelation- 
ships have important effects upon the operation of 
the local agency in Iowa, the study attempts to 
clarify the ramifications and the relationships of the 
insurance business. This leads to a discussion of 
the classes of insurance carriers, multiple line 
underwriting, insurance cooperative organizations, 
carrier sales organizations, and the types of agents 
identified particularly with the areas of property 
and casualty insurance. 

In order to obtain suitable data for an analysis 
of the structure and role of the local insurance 
agency in Iowa, the survey technique was employed. 
Questionnaires were sent to a large number of 
representative agencies throughout the state, and 
pertinent information was obtained on agency firms, 
on their personnel, and on their operations. Insight 
into the reasons why agencies operate as they do and 
into probable future developments in the agency 
field was sought by testing the sentiment of local 
agents regarding a number of controversial issues 
affecting agency operations. 
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BANKING AND CREDIT INSTITUTIONS 
IN PAKISTAN, 1947-1952 


(Publication No. 6450) 


Moeen Uddin-Ahmad Qureshi, Ph.D. 
Indiana University, 1953 


The partition of the Indian sub-continent in 1947 
had a severe impact upon the banking and credit 
institutions in the areas that now form Pakistan. 
Most of these institutions were owned and operated 
by Hindus and after their migration to India, the 
activities of the great majority of banking and credit 
institutions were seriously curtailed. The develop- 
ment of appropriate banking and credit institutions in 
Pakistan is of great importance because efficient 
banking and credit institutions would make a substan- 
tial contribution to the economic development of the 
country. 

An important element of the banking system of 
Pakistan consists of scheduled and non-scheduled 
banking institutions which engage principally in the 
supply of funds to commerce. Scheduled banks are 
those joint stock banks which are included on a list 
of banks published by the State Bank of Pakistan, the 
central bank of Pakistan, because they meet stipu- 
lated capital fund requirements. The non-scheduled 
banking institutions are not usually organized on the 
joint stock principle. Scheduled banks owned and 
operated by Pakistanis have greatly extended their 
operations since the Partition but the commercial 
credit needs of the country are not yet adequately 
met. The State Bank should continue to promote the 
development of banking and credit institutions. 

The Pakistan Industrial Finance Corporation was 
established by the Government of Pakistan in 1949 
to provide long-term capital funds for industry. 
Although it is operating satisfactorily, the capital 
needs of small scale and cottage industries are not 
adequately met and a specialized financial institution 
should be established, similar to the Pakistan 
Industrial Finance Corporation, to meet their fund 
requirements. 

The principal institutions providing funds for 
agriculture include Cooperative Credit Societies, 
which supply limited amounts of short-term funds, 
and the Agricultural Development Finance Corporation 
established by the Government in 1951 to supply funds 
to public and private companies engaged in operations 
connected with agriculture. The Government should 
establish a Federal Cooperative Department to plan 
and coordinate the activities of the provincial cooper- 
ative institutions. In addition, a system of Govern- 
ment owned, or sponsored, land banks financed by 
the Agricultural Development Finance Corporation 
should be established to provide direct long-term 
loans to individual agriculturists for the purpose of 
increasing agricultural production. 


The State Bank of Pakistan was established on 
July 1, 1948 to perform central banking functions. 
Its functions include the activities commonly asso- 
ciated with central banking; i.e., issuance of 
currency, control of credit, examination and super- 
vision of banks, and service as a fiscal agency for 
the Government of Pakistan. Because the principal 
medium of exchange in Pakistan is currency and not 
demand deposits, the note issue function is currently 
of greater importance than the credit control func- 
tion. Since the State Bank can promote the develop- 
ment of banking institutions by proper regulation and 
control and since it can use monetary policy to aid 
the achievement of economic objectives, it has a 
most important role to play. The State Bank appears 
to be well organized and has made considerable pro- 
egress Since its establishment. : 

In spite of the rapid development of banking and 
credit institutions since the Partition, the present 
institutions do not adequately meet the needs of 
commerce, industry and agriculture for funds. The 
recommendations advanced will aid in providing 
banking and credit institutions essential for the 
economic development of Pakistan. 
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CANADIAN POSTWAR MONETARY POLICY, 
1946-1951 


(Publication No. 6023) 


Thomas Eugene Wenzlau, Ph.D. 
University of Illinois, 1953 


The period following World War II has been 
characterized by the resurgence of interest in mone- 
tary theory and policy. The renewed interest on the 
theoretical level has led many nations to “experi- 
ment” with monetary controls. The Dominion of 
Canada was a leader among the countries that 
relied heavily upon indirect measures (as opposed 
to direct controls) to attain economic stability. 
Canada’s experience during this period has been 
neither completely recorded nor analytically 
appraised. 

One basic objective of this thesis is to overcome 
in some measure this apparent deficiency. Specifi- 
cally it considers analytically the economic develop- 
ments in the Dominion of Canada after World War I 
in the light of her dependence upon indirect eco- 
nomic controls for maintaining stability. A second 
objective is to direct the analysis so as to test the 
hypothesis that a restrictive monetary policy is anti- 
inflationary. Monetary theory and policy are defined 
to include only that part of economics which is 
primarily concerned with the quantity and circulation 
of money as distinct from fiscal and debt manage- 
ment theory and policy. 

After a brief introduction in chapter I the theo- 
retical aspects of the study are considered in 
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chapter II. The purpose of this chapter is to show 
the theoretical effects of a restrictive monetary 
policy in an economic model designed to represent 
the contemporary Canadian economy. Chapter III 
describes the institutional setting necessary for the 
detailed empirical investigation of later periods. 

After reconversion was completed in Canada two 
separate attempts were made to control inflationary 
forces by indirect means. The first began late in 
1947 and continued officially until February 1949. 
The second began after the outbreak of the Korean 
War and continued through the first few months of 
1952. Chapters IV and VI deal with the earlier and 
later periods respectively. The aims of these chap- 
ters are to (1) describe the policies employed in 
their appropriate institutional setting, (2) examine 
the results so far as they can be determined from 
available empirical data, and (3) appraise the value 
of the various policies in the light of the setting in 
which they operated. Interposed between chapters 
IV and VI is a description of the relatively stable 
period which “bridged the gap” between the end of 
the first program of indirect controls and the begin- 
ning of the second. 

Chapter VII is concerned with a summary of the 
empirical analysis and the conclusions reached. A 
comparison is made between the two experiments with 
indirect controls and is concerned with (1) the type 
of inflation and the institutional elements, (2) the 
nature of the policies employed to mitigate the 
expansionary pressures, (3) the results as indicated 
by the behavior of prices, and (4) similarities and 
dissimilarities between significant economic devel- 
opments. 

In regard to the hypothesis the study revealed 
no evidence which was inconsistent with the theory 
that a tight money policy counteracts inflationary 
forces. On the other hand, this analysis which was 
limited to a consideration of the effects of domestic 
policies points out the importance of the interdepend- 
ence of national price levels. Before definitive 
conclusions can be reached similar studies for other 
countries involved in trade with Canada must be 
undertaken in order to determine the international 
effects of domestic policies. 
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THE GENTRY IN NINETEENTH CENTURY CHINA: 
THEIR ECONOMIC POSITION AS EVIDENCED BY 
THEIR SHARE OF THE NATIONAL PRODUCT 


(Publication No. 6408) 
Chung-Li Chang, Ph.D. 
University of Washington, 1953 


The gentry in nineteenth century China was a 
privileged upper group which enjoyed a special posi- 


tion in relation to government and society. The 
Special position which accrued to this privileged 
group resulted in an income distribution picture 
greatly favoring them. The nature and significance 
of the gentry’s elevated economic position can be 
better understood by studying the various sources of 
gentry income and the proportion of total gentry in- 
come to the national product. 

The gentry’s income in the nineteenth century 
was derived from both property ownership and the 
rendering of services. 

Gentry income from rent was an important item 
in total gentry income, an estimated 220,000,000 
taels annually in the late nineteenth century. How- 
ever, this was not the major source of gentry income. 
Moreover, a considerable portion of the sizable rent 
income received by gentry landowners can be attri- 
buted to their special privileges and position. 
Furthermore, only a very small group within the 
gentry, largely a section of the powerful upper gentry, 
received income mainly from this source. The 
majority of the gentry were not landowners, or did 


not depend on rent as their major source of income. 
Gentry income from mercantile activities consti- 


tuted another important item of total gentry income, 
an estimated 121,600,000 taels annually in the late 
nineteenth century. The magnitude of income from 
this source was again attained because of the priv- 
ileged position of the gentry. However, again only 
a small group within the gentry received income 
from this source. 

The most important item in total gentry income 
was compensation for special services which they 
rendered. Gentry income from this source amounted 
to an estimated 261,000,000 taels annually in the late 
nineteenth century, larger than either gentry income 
from rent or gentry income from mercantile activ- 
ities. Moreover, the majority of the gentry received 
income from this source. 

Services rendered by gentry members can be 
divided into three types. A number of the gentry 
rendered services for the government in the capacity 
of office-holders. Gentry income from office- 
holding amounted to an estimated 91,000,000 taels 
annually in the late nineteenth century. Another 
important group of the gentry rendered professional 
services. Gentry income from this source amounted 
to an estimated 55,000,000 taels annually. A third 
important group rendered services in the promotion 
and management of local and clan projects. Gentry 
income from such services constituted direct eco- 
nomic gains from their special political privileges 
and functions. This type of income was monopolized 
by the gentry, the majority of whom shared in it. 
Income from this source amounted to an estimated 
115,000,000 taels annually in the late nineteenth 
century. 

The total annual gentry income in the late nine- 
teenth century thus amounted to 602,600,000 taels. 
Including imputed rent from residential housing, it 
amounted to 632,600,000 taels. The average annual 
gross national product of China for the 1880’s is 
estimated at 2.7 billion taels. Thus, the gentry of 
that time, which constituted 2% of the total popula- 
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lation, received 23.4% of the national product. In 
terms of per capita income, the average gentry re- 
ceived fifteen to sixteen times more than the average 
commoners. Within gentry ranks, the small number 
of upper ranking gentry (14% of total gentry) received 
60% of the total gentry income. 

Thus, the gentry in nineteenth century China was 
a privileged group with managerial abilities and 
functions. The gentry’s special position in society 
led to direct and indirect gains which brought them a 
substantial share of the national product. 
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THE DEVELOPMENT OF THE WHOLESALER 
IN THE UNITED STATES, 1860-1900 


(Publication No. 5990) 


Bill Reid Moeckel, Ph.D. 
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The purpose of this thesis is to trace the devel- 
opment of the wholesaler in the United States between 
1860 and 1900 and to show the manner in which he 
adapted himself to the changing economic environ- 
ment. The analysis is set against the general eco- 
nomic occurrences which had the greatest influence 
upon changes in the wholesaler’s organization and 


operation. As a frame of reference against which to 
set subsequent developments attention is given first 
to a statement and analysis of the situation in 1860 
with respect to the general economic picture and the 
position of the wholesaler and the markets important 
at that time. 

Chapter III is an examination of the evolution of 
the various wholesale market centers, the reasons 
for their growth and importance, and their effects on 
the wholesaler and his operations. Chapter IV con- 
cerns itself with an analysis of the changes in 
functions, policies and methods of organization and 
operation of the wholesale merchant. Chapter V 
analyzes the changing status and practices of agent 
wholesalers. The sixth chapter is a consideration of 
the particular competitive problems encountered by 
the wholesaler and the steps he took in meeting them. 
The findings and conclusions of the study are pre- 
sented in Chapter VII. 

In 1860 there were eight leading wholesale centers 
which dominated the flow of internal trade, New York, 
Philadelphia, Boston, Baltimore, Chicago, Cincinnati, 
St. Louis, and New Orleans. The pattern of growth 
was similar for most of the centers. The major 
developments took place first in the cities whose 
location afforded the greatest advantage in transpor- 
tation relative to sources of supply and markets. 
Thus, the seaboard centers were the first to gain 
pre-eminence in wholesaling followed closely by the 
interior cities located on inland waterways. Then, 
with the development of railroads jobbing points were 
established in smaller cities and towns which were 


not located on principal waterways. By 1900 these 
local wholesalers were becoming increasingly im- 
portant and were making inroads on the business of 
wholesalers located in the larger centers. 

Among the wholesale middlemen operating in 
these markets were wholesale merchants, shipping 
merchants, importers and exporters, auctioneers, 
commission merchants, brokers and manufacturers’ 
agents. 

During the period 1860 to 1900 the wholesale 
merchant was one of the more important middlemen 
in the internal trade of the United States and was 
performing all the basic functions which he performs 
today. During this time wholesale merchants tended 
to specialize by types of commodities and began to 
make wide use of such selling tools as traveling 
salesmen, advertising, illustrated catalogs, distrib- 
utors’ brands, special deals, and similar promotional 
devices. 

The rapid expansion of the markets during this 
period accounted largely for the importance of agent 
wholesalers. The more specialized appear to have 
increased in importance while the less specialized 
declined relatively. These agents handled consider - 
able quantities of farm products and the manufacturer 
found them an economical means of reaching distant 
or scattered markets. 

In general, this was a period of prosperity and 
growth for the wholesalers and in 1900 they were 
handling far greater quantities of goods than they had 
in 1860. The developments which took place among 
these wholesalers were made primarily in response 
to changing economic conditions. Those who failed 
to make the necessary adjustments tended to dis- 
appear. Among the principal economic influences 
affecting the wholesalers’ operations were changes 
in the size and nature of markets, extension and 
improvement of transportation facilities, improved 
communications, and a great increase in the volume 
of manufactured goods and number of retail estab- 
lishments. 
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ECONOMICS, THEORY 
AN ANALYSIS OF THE ECONOMIC THEORIES 
OF COLLECTIVE BARGAINING 


(Publication No. 6537) 


Campbell Robertson McConnell, Ph.D. 
State University of Iowa, 1953 


This dissertation involves: (1) tracing the 
contributions of earlier wage theories to the evo- 
lution of collective bargaining theories of wages; 
(2) summarizing, evaluating, and synthesizing 
current collective bargaining theories at the micro- 
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economic level of analysis; (3) a critical summary 
of the institutionalist approach to collective bar- 
gaining; (4) an integration of collective bargaining 
theory and welfare economics; (5) a consideration of 
various divergent views as to the compatibility of 
collective wage determination and capitalism; and 
(6) some criticisms and positive suggestions with 
regard to future trends in collective bargaining 
theory. 

(1) The development of economic theories of 
collective bargaining has been an evolutionary 
process, abetted by the subsistence, wages-fund, and 
marginal productivity theories of wages. In providing 
explanations of wage rates characterized by incom- 
pleteness, misemphasis, and logical and empirical 
inconsistencies, these earlier wage theories 
implicitly sketched the general approach to, and 
content of, more acceptable theories based upon col- 
lective bargaining. 

(2) Current collective bargaining theories at the 
micro level of analysis (a) vary as to analytical 
techniques employed, (b) encompass a fairly wide 
range of labor market structures, (c) differ as to 
scope and comprehensiveness of analysis, and (d) 
involve divergent assumptions as to institutional 
arrangements and the nature and policies of trade 
unions. Virtually all of these theories assume (a) the 
ability and willingness of unions and management to 
make marginal calculations and (b) that self-interest 
is the dominant motive of both bargaining parties. 
Making allowances for differences in assumptions, 
conclusions are surprisingly consistent and/or in 
agreement at this level of analysis. 

(3) The institutionalist approach to collective 
bargaining approximates a denial of the efficacy of 
applying economic analysis to the labor market. 
Political, legal, social, and psychological forces are 
believed to have virtually supplanted economic 
factors in wage determination. This approach is in- 
adequate because: (a) it is primarily destructive 
rather than constructive; (b) it lacks maturity and 
internal consistency; and (c) it is not useful in pre- 
diction. 

(4) Assuming an imperfectly competitive context, 
a consideration of the implications of specified 
aspects of collective bargaining for relevant welfare 
criteria results in an indeterminant conclusion as to 
the overall effects of collective bargaining upon (a) 
factor allocation, (b) the desirability or compensa- 
tiveness (efficiency) of income distribution, and (c) 
employment and price stability. 

(5) Considerable disagreement exists with regard 
to the relationships between the process of collective 
bargaining and the functioning of the price mechanism, 
the levels of employment and prices, and the preser- 
vation of capitalism. One view holds that widespread 
collective bargaining is (a) a major factor in negating 
the guiding and rationing functions of the price 
mechanism, (b) a fundamental cause of unemployment 
and/or inflation, and (c) generally inimical to the 
long-run preservation of capitalism. Given certain 
institutional assumptions, a second approach envi- 
sions collective bargaining as being (a) one of a 
myriad of factors that have modified the effectiveness 


of the price mechanism, (b) one of many economic 
and non-economic factors contributing to economic 
instability, and (c) an inevitable concomittant of 
mature capitalism. A final thesis (a) encompasses 
the possibility that the growth of unions and collec- 
tive bargaining have offset monopolistic elements 
elsewhere in the economy, (b) considers fundamental 
macro-economic and policy variables — not collec- 
tive bargaining — as being the fundamental causes 

of cyclical fluctuations, and (c) views collective bar- 
gaining as having become an integral component of 
modern capitalism. 

(6) Future development in collective bargaining 
theory should be orientated toward (a) the construc- 
tion of a more dynamic theoretical context, (b) a 
more definitive classification of collective bargain- 
ing constructs, (c) a re-examination of techniques 
appropriate to price theory in applying them to the 
labor market, (d) the compilation of applicable 
statistical data, and (e) the resolution of certain 
methodological and conceptual difficulties related to 
the mutual deducibility of macro and micro laws and 
the nature of trade unions. 
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ACCOUNTING CHARACTERISTICS RELATED 
TO ECONOMIC THOUGHT 


(Publication No. 5997) 


Kenneth Wilbur Perry, Ph.D. 
University of Illinois, 1953 


Purpose 

There exist today in nearly every area of ac- 
counting thought many theoretical controversies 
which frequently make technical judgment forma- 
tions by the accountant difficult. These controversies 
are evidenced by the continually erupting contests of 
opinion to which the accountant is subjected. Many 
of these arguments appear to have been brought 
about — or at least influenced — either directly or 
indirectly by economists. It is the present writer’s 
belief that many of the controversies arise as a 
result of the fact that more often than not the differ- 
ences rather than the similarities between accounting 
and economics are emphasized. It is also the belief 
of this writer that many established accounting ideas 
are justifiable by economic reasoning, and it is 
hoped that if some of these ideas are spotlighted, 
students of both accounting and economics may 
benefit from the realization of the interrelationships. 
Therefore, the purpose of this thesis is to seek for 
and to point out some ideas characteristic of ac- 
counting which are related to economic thought. 
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Method 

The method employed in the study consisted of 
selecting ceftain prominent accounting character - 
istics and through an investigation of selected 
economic literature — particularly that of the Clas- 
sical and Neo-Classical Schools — showing how they 
are related to economic thought. 

The characteristics selected for the study were: 
(1) the profit motive, (2) the enterprise entity con- 
cept, (3) the distinction between capital and income, 
(4) cost concepts, (5) cost accounting, and (6) accrual 
accounting. It was not the intent of this thesis to give 
the impression that all ideas characteristic of ac- 
counting are related primarily to economic thought — 
of course many had their roots elsewhere. 

The Classical and Neo-Classical literature was 
chosen because these writings consist of observa- 
tions and thinking of businessmen, legislators, and 
people connected with government, stimulated by the 
economic problems with the solution of which they 
were concerned. Since the thinking of these writers 
dealt with the interpretation of the actualities of their 
contemporary lives, and since most of them wrote 
after the beginning of the Industrial Revolution, they 
were keenly aware of business and possibly of 
accounting problems. 


Conclusions 

In general the conclusions arrived at in this thesis 
seem to indicate that many ideas characteristic of 
accounting are related to economic thought. Some of 
the major specific conclusions reached show that: 

(1) The profit motive is not peculiar to account- 
ing but rather that it has been fundamental to 
economic analysis for a long time. It was also con- 
cluded that accountancy and economics are more 
closely related in this area than is frequently 
believed. 

(2) The development of the accountant’s enter- 
prise entity concept appears to have been related to 
the Classical School’s entrepreneurial concept and 
the Neo-Classical School’s concept of the firm. 

(3) The accountant’s development of the distinc- 
tion between capital and income was nourished in and 
undoubtedly related to the economic thought of the 
period studied. 

(4) Accounting concepts of cost were rooted in 
economic thought. 

(5) The development of cost accounting was re- 
lated to the development of economic thought. It was 
also concluded that (1) the cost accountant’s concept 
of direct and indirect labor is related to the econo- 
mist’s productive and unproductive labor, (2) his 
fixed and variable expenses are related to the 
economist’s fixed and variable cost, and (3) his dif- 
ferential cost is related to the economist’s marginal 
cost. 

(6) In the historical development of accounting 
the movement from venture to accrual accounting was 
related to the movement in economics from static 
to dynamic analysis. As a result both accounting and 
economics have a going concern viewpoint. It was 
also concluded that the development of periodicity 
and matching in accrual accounting was related to the 
economic thought investigated. 
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A STUDY OF THE DEVELOPMENT OF THEORIES 
OF RETAIL PRICE DETERMINATION 


(Publication No. 6010) 


Donald Leroy Shawver, Ph.D. 
Univer sity of Illinois, 1951 


Since aggregate retail margins account for ap- 
proximately one-sixth of the disposable personal 
income of the United States, it is anomalous that 
theories of retail price determination have been 
neglected by those interested in economic theory. 
For that reason, this study investigates the fragments 
of theories which have been advanced by economists 
and marketing writers in the past. The scope of the 
study is broad. With medieval Europe as the 
starting point, the most important theories of retail 
price determination which have been developed by 
writers in Europe and in the United States from that 
time to date are examined. The study is limited 
only in that it is largely confined to English and the 
United States writers. 

The genesis of theories of retail price determina- 
tion was recognition of the economic benefits which 
resulted from retail trade. The literature of medi- 
eval Europe revealed that writers gradually 
justified retail trade and simultaneously endeavored 
to advance an explanation of the phenomenon of 
retail price. With the social and economic patterns 
existing at the time of the Middle Ages, economic 
thinking in Europe gravitated about the concept of 
justice and fair play. It was logical for Saint Thomas 
Aquinas and other Theologians to use the just price 
doctrine to explain retail prices. 

During the late seventeenth and early eighteenth 
centuries, it was recognized by such writers as 
Locke, Cantillon, and Turgot that rivalry between 
retail concerns played a meaningful role in deter- 
mining the level of retail prices. Starting with Adam 
Smith in the last quarter of the eighteenth century, 
earlier Classical economists such as Say, Ricardo, 
Malthus, M’Culloch, and Senior presupposed a 
perfectively competitive market of which retailing 
was an example. This contention was largely sup- 
ported by the nature of retail trade at the time. 
Under such conditions it was believed that retail 
prices were determined by the forces in the market 
place and the theory was advanced that in the long 
run retailers’ margins would exactly cover the costs 
incurred by retailers. 

More and more, however, it came to be recognized 
that retail trade was not an example of perfect com- 
petition. J.S. Mill and Cairnes wrote repeatedly 
about the imperfect organization of retail trade. As 
a consequence, retail prices were explained as an 
exception to the general theory of price which was 
advanced to explain prices only at the wholesale 
level. Later, Marshall considered retail trade so 
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imperfectly organized that he pointed out modifica- 
tions of his general theory of price when applied to 
retail prices. 

Twentieth-century marketing writers recognized 
that retailers administered their prices by making 
price policy decisions. For an explanation of retail 
prices, these writers turned to an analysis of those 
factors which received conscious consideration by 
retailers in formulating price policies. After the 
1930's the theory of monopolistic competition was 
used to explain retail price phenomena. The present 
level of sophistication of theories of retail price 
determination is largely revealed by those theories 


which integrate the features of both price policy 
decisions and monopolistic competition. 

In studying the development of the ideas which 
different writers have had about retail price deter- 
mination, it was found that the theories of retail 
price determination correlated closely with economic. 
history. It was also found repeatedly that earlier 
writers exerted great influence on later writers. 
The conclusion is warranted, therefore, that a sys- 
tematic development of theories of retail price 
determination has taken place from the time of Saint 
Thomas Aquinas to the present day. 
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A TEACHER TRAINING PROGRAM 
FOR THE CHILDREN 
OF INDEPENDENT INDIA 


(Publication No 6261) 


Helen Esther Mary Adiseshiah, Ph.D. 
New York University, 1953 


This investigation was undertaken to discover the 
essential factors in a teacher training program which 
would be in keeping with the life of free, independent 
India. The procedure was to examine the teacher 
training program now in existence in four universities 
in India, in order to discover consonance between the 
values expressed in the existing program and an e- 
merging, free, democratic country such as India. The 
values thus expressed were compared with the values 
expressed by selected United States and Indian educa- 
tors who are recognized for their understanding of 
child growth and democratic concepts. 

Since the present teacher training program is 
based upon the education established by the British 
for only the elite of a nation it was assumed that 
changes are needed to bring it in line with a changing 
society. 

The investigator made a comprehensive analysis 
of the Indian child born into a free society. The con- 
cern of the investigator was to bring together, the 
Indian child in his own social milieu, and the teacher 
training program. 

Examination revealed that the education established 
by the British was designed to serve the elite of the 
nation and provide them with governmental posts. It 
was established to meet an administrative necessity, 
leaving outside its orbit, the masses of the people. 

It was characterised by a complete separation from 
contemporary life. The teacher training program 
was designed to be coextensive with aims and objec- 
tives contained in British policies in Indian education. 

The profound changes resulting from India’s in- 
dependence have had far-reaching effects upon the 
very structure of her life, politically, socially and 
economically. Her freedom is built upon a demo- 
cratic philosophy of life, expressive of her belief in 
the unique worth and dignity of the individual, irre- 
spective of caste, creed or status in life. The trans- 
lation of such a philosophy in the lives of the citizens 
of India, it was the conviction of the investigator, is 
very much the concern of teacher education. The new 
Constitution of India, in declaring every man to be 
equal before the law of the land, struck at the very 
roots of the social system which was based upon the 
inequality of man. In short, the translation of the 
fundamental rights embodied in the Constitution in 
terms of Indian life meant not merely a revision of 
the old life, but a radical change which extends equal- 
ity of opportunity to every citizen. 
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It was the investigator’s concern to find out how 
such a change could be vrought about through the 
program of the teacher education. 

Accordingly, with the framework of reference pro- 
vided by the pronouncements on human growth and 
development made by Indian and American educators 
and in the light of the specific needs of the Indian 
child in Free India, the investigator endeavoured to 
delineate the essential, foundational factors of a 
teacher education calculated to serve the New India. 

The teacher training program, it was recommended, 
should be extended to at least two academic years, so 
that the pupil-teacher might be enabled to be educated 
rather than be merely trained. The environment pro- 
vided for him should have three essential elements: 
maximum time to be spent with children of all ages 
in formal and informal situations, opportunities to 
come to know at first hand, the community and to have 
first hand knowledge of the industrial and technologi- 
cal advances in Indian life; and finally, many oppor- 
tunities to come into intimate, personal contact with 
the life of the people in rural India. From these ex- 
periences, the investigator suggests that the pupil- 
teacher will emerge a well-integrated personality, 
knowing something of the child, having intimate know- 
ledge of the life of the community, and personal ex- 
perience with the major problems which confront 
India. 
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A STUDY OF THE EFFECT OF A 
COURSE IN COMMUNITY WORK EXPERIENCE 
ON THE ABILITY OF PROSPECTIVE TEACHERS 
TO DISCERN THE CLIMATE OF 
DEMOCRATIC GROUP LEADERSHIP 


(Publication No. 6288) 


Celia F. Baum, Ed.D. 
New York University, 1953 


The purpose of this investigation was to discover 
if a training course in community field work in com- 
munity agencies produced changes, in one semester, 
in discernment of the climate of democratic group 
leadership on the part of prospective teachers. The 
sub-problems were concerned with extent of “discern- 
ment” before and after the field work; changes which 
occurred in “discernment”; and relationships existing 
between such change and field work. 

The study was conducted in the Department of 
Education of Brooklyn College where the investigator 
works as an instructor in methods of teaching and 
supervisor of student teachers. It only lasted one 
semester, February through June 1952, the time 
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required by the college of students. The population 
was limited to 41 college juniors, 18-21 years old. 

The subjects were representative of the total 
student population majoring in elementary education. 
The selected students were willing to participate in 
the study, had similar backgrounds in liberal arts 
and education courses, and little or no group leader- 
ship experience in community agencies. 

The subjects rated 8 classroom teachers on the 
Wrightstone Pupil-Teacher Rapport Scale which 
measured discernment into the climate of leadership 
(after learning to use the Scale) before and after 
training in leadership activities. The investigator’s 
ratings of the 8 teachers served as check criterion 
and observational control of subjects’ ratings. The 
validity and reliability of the investigator’s rating 
were determined by six judges’ objective evaluations. 
The “discernment” results were analyzed for changes 
in ability of the participants to discern the climate of 
democratic group leadership. 

The students were trained in leadership activities 
in agencies as follows: attendance at agency staff 
meetings, workshop training in techniques of group 
leadership and program skills; observations of agency 
personnel leadership; recording and evaluating field 
activities in anecdotal logs; leading groups of 12-15 
children in various activities. They were supervised, 
counseled by agency personnel and counseled by the 
investigator. 

The subjects were rated twice by agencies on the 
Agency Evaluation Scale before and after field ex- 
perience in agencies. This instrument was devised 
by one group of agency people and the investigator, 
revised and refined by a similar group and the in- 
vestigator after consultation of pertinent authorita- 
tive material. Six selected agencies were involved 
in the field training. The objectivity of agency raters 
was determined. 

The following procedures were utilized to deter- 
mine cauSal relationships between work experience 
and changes in “discernment”; the agencies evalu- 
ated each subject’s performance on the Evaluation 
Scale and in anecdotal summaries; the subjects kept 
weekly anecdotal logs which were evaluated on basis 
of criteria selected; the investigator visited agencies 
and kept records describing training situation; ex- 
periences of two groups of subjects with the most 
and least growth were examined. 

The findings disclosed that gain in “discernment” 
was outstanding for total group. Whether these 
gains were the result of field experience is incon- 
clusive. A balance of pros and cons of data indicate: 
gain in “discernment” was not significantly related 
to gain in leadership performance at the agency; 
post rating in “discernment” was significantly re- 
lated to quantification of student anecdotal logs; in 
most instances, however, methodological limitations 
of investigation indicated need for further study rath- 
er than invalidation of hypothesis. 

Results of the study demonstrate beneficial effects 
of training in a situation that provides good group 
leadership activities to students. It supports the 
findings of other investigators who believe that lead- 
ers can be trained through practical experiences to 


develop understanding and ability to perform crea- 
tively in the act of guiding, directing or influencing 
people. There is the further implication that the 
prospective teachers may be able to transfer changed 
attitudes and insights into leadership to the classroom 
situation. 
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A SURVEY OF INDUSTRIAL 
OR TRAINING SCHOOLS IN 
FOUR SELECTED SOUTHERN STATES 


(Publication No. 6487) 


Norman W. Bedwell, Ed.D. 
Bradley University, 1951 


The purpose of this survey is to study and describe 
as fully as circumstances permit the programs and 
methods used in the readjustment of delinquent boys 
in four industrial schools for boys — the Alabama 
Boys Industrial School, the Florida Industrial School 
for Boys, the Louisiana Training Institute, and the 
State Training and Agricultural School for Boys in 
Tennessee. No attempt is made to determine the ef- 
fectiveness of the training the boys receive. Particu- 
lar attention is given to the industrial arts and voca- 
tional aspects of the programs. 

School officials, teachers, and 373 selected boys 
were interviewed and all phases of the schools’ pro- 
grams were observed. 

A full description of the activities pursued in 
training the boys is given under the headings of edu- 
cation, citizenship training, character training, lei- 
sure time training, industrial arts education, and 
vocational education. 

Under the heading of social influences, the home, 
the school, and the community are charged with cer- 
tain responsibility toward the youth. Combinations 
of circumstances that seem to encourage delinquent 
behavior are discussed. 

The following data concerning general character- 
istics of the 373 boys are tabulated: age, I.Q., 
physical defects, type of home, parents’ occupation, 
foreign language, size of families, brothers in the 
school, time committed, reasons for commitment, 
gangs, size of cities furnishing boys, and location of 
cities. 
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THE DEVELOPMENT OF 
VOCATIONAL-INDUSTRIAL EDUCATION 
IN NEW MEXICO 


(Publication No. 6488) 


Albert Anthony Bettina, Ed.D. 
Bradley University, 1953 


The presentation of the chronological development 
of vocational-industrial education in New Mexico is 
one of the purposes of this study. Causative forces 
in the development of trade training are also con- 
sidered as part of the background affecting the pro- 
gress of vocational-industrial education. 

Various sources of data were used in the study. 
The interview was used extensively when people con- 
nected with certain programs were accessible. The 
files of the Division of Trade and Industrial Educa- 
tion contained the chief sources of information con- 
cerning the work of that office during the development 
of trade education in New Mexico. Leading public and 


private schools in the State were visited and interviews 
were held with the administrators and trade instructors. 


Technical work on the college or university level 
is not included in the study. Nonvocational courses 
in industrial arts, arts and crafts, manual arts, or 
manual training which are offered as a phase of gen- 
eral education are not included. The financial aspect 
of vocational-industrial education is considered only 
in general terms for the purpose of relating growth 
and breadth to funds available. 

A resume of the development of New Mexico is 
presented. Its political history, economic status, and 
educational beginnings are discussed briefly. A chap- 
ter is devoted to the development of vocational-indus- 
trial education in the United States culminating in the 
passage of the Smith-Hughes Act. 

The development of vocational-industrial education 
in New Mexico is presented with the following phases 
being considered: the work of the Franciscans, United 
States Indian schools, religious Indian schools, county 
vocational programs, apprenticeship training, high 


school programs, veteran’s vocational classes, schools 


for exceptional children, relief programs, defense and 
war training, certification of trade and industrial 
teachers, and teacher training. 

In tracing the program in New Mexico, considera- 
tion is given first to its development up to 1933. Next 
the influence of the federal relief agencies which ap- 
peared about this time is reviewed. This is followed 
by a presentation of the expanded program resulting 
from the inception of defense and war training. The 
subsequent stabilization of trade and industrial edu- 
cation after World War II is traced to the present. 

The trade program in New Mexico could not be 
patterned after that of any other state because of the 
nature of the population and an economy that is not 
primarily industrial. 

The necessity for a revised vocational-industrial 
program is discussed. Suggestions are presented 
for trade-extension and trade-preparatory training. 
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PHOTOGRAPHY IN SECONDARY SCHOOLS: 
A STUDY OF PHOTOGRAPHY 
IN GENERAL EDUCATION WITH 
SPECIAL EMPHASIS ON THE 
ADVANTAGES OF ITS INTEGRATION 
WITH INDUSTRIAL ARTS SUBJECTS 


(Publication No. 6489) 


William H. Bliss, Ed.D. 
Bradley University, 1953 


The purpose of this study is to present a manual 
which includes data on some existing programs of 
photography in the secondary schools and methods of 
organizing the course, with special emphasis on a 
program of integration. It has been prepared as an 
aid to school administrators, teachers of photography, 
and teachers of industrial arts who are considering 
the introduction or expansion of a program of photog- 
raphy in their schools. It is also intended for use in 
teacher education. 

The material is presented under the headings of 
(1) the development of photography, showing the way 
in which the science evolved from the early experi- 
mentation to the present; (2) photography in general 
education, outlining some of the contributions photog- 
raphy can make to the general program; (3) sugges- 
tions for the content of a course of study in photog- 
raphy, giving a broad range of instructional and 
activity units; (4) organization of the course, pre- 
senting teaching methods and suggestions for organ- 
izing a course; (5) organization of the physical plant, 
suggesting methods of handling supplies and equip- 
ment, organization of darkrooms and classrooms; 

(6) the status of photography in the secondary schools 
of California, showing the status in 155 high schools; 
(7) photography as an integral part of industrial arts, 
under which the organization of the camera club is 
discussed and the possibility of organizing a com- 
pletely integrated course of industrial arts with pho- 
tography as a core; (8) photographic equipment for 
construction in the industrial arts laboratories, under 
which is presented eight projects, with construction 
details, which can take the student into eleven differ- 
ent areas of industrial arts. 

It was found that California is a leading state in 
this field of education, while many other states have 
very limited or no offerings in photography. 

Findings of the study indicate that photography is 
increasingly being accepted as an important aspect 
of the secondary curriculum; photography is recog- 
nized by many educators as a vital means of enrich- 
ing the lives of young people through creative exper- 
ience and the wise use of leisure time; and there is 
a general interest in, and a demand for, this subject 
in secondary schools. 

Material for this study was found through an ex- 
amination of books, magazines, newspaper articles, 
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pamphlets, printed technical information, interviews 
and communications, questionnaires submitted to 

594 principals and 199 teachers of photography in the 
secondary schools of California, inquiries directed 
to various state departments of education, listed 
studies in photography, and the practical experience 
of the writer in teaching photography. 
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A FOLLOW-UP STUDY OF THE 
GRADUATES OF THE MISSOURI SCHOOL 
FOR THE DEAF 1930-1952 


(Publication No. 6034) 


Blaine Lavon Bounous, Ed.D. 
University of Missouri, 1953 


Purpose: 

The major purpose of this study is to investigate 
the present status of those persons who graduated 
from the Missouri School for the Deaf since 1930, and 
to relate this status to the education received by those 
persons at this institution. 


Method of Research: 

Data which were used in this study were obtained 
largely from: (1) information blanks submitted to 
graduates of the Missouri School for the Deaf from 
1930 through 1952; (2) school records, and (3) school 
personnel. 


Summary and Conclusions: 

1. The Missouri School for the Deaf, which is 
presently a part of the state public school system, was 
founded in 1851 by William D. Kerr and has provided 
a program of education for the young deaf people of 
Missouri for over one hundred years. 

2. No one part of the State of Missouri sends a 
proportionately larger number of pupils to this school 
than does any other section. 

3. The average age at which pupils with no formal 
education entered school was seven years and seven 
months. The average age of male graduates was 
twenty years and three months; for female graduates, 
twenty years and two months. 

4. Graduates considered arithmetic, English and 
reading to be the three most helpful academic sub- 
jects studied at the school. 

5. Full-time employed male graduates of the 
school are presently engaged in sixty different lines 
of work; female graduates are presently engaged in 
eighteen different lines of work. With few exceptions, 
these graduates are engaged in skilled, semi-skilled 
or unskilled types of work. 

6. Full-time employed male graduates receive an 
average yearly salary of $3,404, while full-time em- 
ployed female graduates receive an average yearly 
salary of $2,249. These men have held their present 
jobs for an average period of five years and ten and 


one-half months; female graduates, two years and 
seven months. With few exceptions, these persons 
report that they are satisfied with their present work. 

7. The method most frequently used by graduates 
in obtaining jobs was by application. Approximately 
one-third of the graduates are working with other 
deaf persons. 

8. Forty-five per cent of the full-time employed 
male graduates and 38 per cent of the full-time em- 
ployed female graduates are presently engaged in 
types of work which are directly related to the voca- 
tional training received by those persons while they 
were attending the Missouri School for the Deaf. 

9. Although a majority of the graduates are not 
presently doing work which is directly related to 
their vocational training, it appears that the skills, 
work habits and operational procedures learned at 
school are being utilized in present positions. 

10. Only on an extremely small scale have grad- 
uates of either sex attempted to associate widely on 
a social plane with hearing persons. 

11. The single factor relating to the Missouri 
School for the Deaf which impressed graduates most 
during their school days was the education these 
persons received and this education was also con- 
sidered by graduates to be the most helpful factor 
relative to the school. 

12. Few graduates felt that additions or deletions 
should be made in the present-day curricular offer- 
ings of the school. 

13. Few graduates return to the home towns and 
cities from which they entered the school. The grad- 
uates tend to migrate to larger cities where they 
find employment and the companionship of fellow- 
deaf persons. 

14. Graduates appear to have considerable respect 
for the Missouri School for the Deaf and the education 
and training they received there. Numerous of these 
persons made suggestions for the improvement of the 
school, but no one suggestion was offered in sufficient 
numbers which would indicate that graduates felt a 
major change should be made in the school or its 
program. 
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POTTERY FOR THE 
INDUSTRIAL ARTS TEACHER 


(Publication No. 6490) 


Thomas J. Brennan, Ed.D. 
Bradley University, 1953 


The purpose of this study is to produce a work- 
book or small textbook which will enable teachers of 
industrial arts to offer pottery to their students with- 
out benefit of formal training on their part. It might 
also serve as a text for beginning courses in pottery 
in secondary schools or teacher training institutions. 

The content of the workbook is discussed under 
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such headings as (1) coil pottery; (2) slab pottery; 
(3) the potter’s wheel; (4) turning pottery; (5) the 
kiln; (6) preparation of glazes; (7) plaster of Paris; 
(8) fundamentals of design; (9) pottery shop equip- 
ment; and (10) safety. Additional information is 
covered in the appendices and sample instruction 
sheets on the manner of presenting this material to 
the student. 

The chapter on pottery shop equipment shows 
drawings of all of the necessary equipment to conduct 
pottery classes. This equipment is shop-designed and 
shop-made, using inexpensive or salvage materials. 

- Suggestions are given concerning procuring the ma- 
terials for constructing the equipment. The equip- 
ment was made from the drawings and tried out under 


actual shop conditions as a manner of testing its worth. 


In some instances similar equipment has been in use 
for over ten years. 

Under the above headings, fabrication of clay ob- 
jects is clearly explained. [Illustrations in the form 
of pictures of students doing the manipulations are 
given. Additional illustrations are offered as draw- 
ings which supplement the pictures and make the 
fabrication procedures plain to the reader. 

A short bibliography is given at the end of the 
text and includes, for the most part, less expensive 
or workbook type titles. It is offered merely to 
supplement the work, not to validate it. It was 
thought that the work would have more value if it 
was the result of experimentation rather than re- 
search. 

The information and job sheets offered in the ap- 
pendices are furnished merely as guides to the devel- 
opment of similar material by the reader. It was 
felt that each situation is different and demands a 
different treatment. The reader should be able to 
develop material which fits his situation much better 
than the material of the text. 


Microfilm copy of complete manuscript of 203 
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APPLICATION OF ACTION-RESEARCH 

METHODOLOGY TO PUBLIC SCHOOL 

PRACTICE: THE STUDENT COUNCIL, 
A SPECIFIC CASE 


(Publication No. 4299) 


Alice M. Davis, Ed.D. 
Wayne University, 1952 


The change or improvement problem is an ever- 
present one in education created by the lag between 
theory and practice. This implies improvement in 
learning through improved practices within the 
school. These practices are profoundly influenced by 
administrators and teachers. A relationship may be 
assumed to exist, therefore, between the adequacy of 
the practices employed to facilitate learning, and the 
insights and abilities of the faculty. Thus, efforts to 
improve the quality of learning would need to start 
with the faculty group. 


To influence the individual, change must occur in 
the dynamic framework of the situation, in the values, 
understanding, and knowledge of individuals and in 
their relationship to one another. Improved learning 
for students through improved specific school practices, 
then, is affected by the faculty members who them- 
selves have experienced change in the dynamic frame- 
work or culture of the working situation. 

Action- Research, a newcomer in the patterns of 
research, has been proposed as one of promise for 
facilitating such social change. That action-research 
is an appropriate methodology for use in field situa- 
tions where improvement and evaluation are envisioned 
aS major objectives and where non-research persons 
participate appeared to be a hypothesis worthy of 
examination. 

From the setting (Citizenship Education Study) 
originated the problem isolated for study, namely, 
the application, over an interval of time, of cooperative 
ways of working designated as the methodology of 
action-research, in efforts to foster improvement 
and evaluation of the student council, one of many 
specific school practices in citizenship education. 

Certain aspects of the student council were se- 
lected for study, criteria for each of the several as- 
pects were determined, and tentative action programs 
were designed to achieve the overall objectives. Per- 
tinent data to be gathered for each of the aspects were 
identified and Evaluation Instruments for securing 
data from student council members, non-student coun- 
cil members, and faculty were developed. 

Findings, it was anticipated, would cluster around 
two major points of focus: (1) those relating to the 
application of action-research, the process involved 
in the cooperative endeavor designed to foster im- 
provement in the evaluation of a specific school prac- 
tice, and (2) those bearing on the nature and degree 
of change in the organization and function of the stu- 
dent council itself. 

Data gathered by means of the Evaluation Instru- 
ments (1947-48 and 1948-49) were analyzed to determine 
the direction and nature of change. To identify im- 
provement, relationships were established between 
the findings and the criteria established to serve as 
goals in directing action and as a standard against 
which to measure progress. Certain items were 
treated statistically so that conclusions could be 
drawn with confidence relative to the significance of 
the change. 

Relationships were established between the two 
kinds of data; the descriptive kinds or those data from 
the directly inspected components denoted by the con- 
cepts of intuition; and data as processed from the 
Evaluation Instruments, or the unobserved compon- 
ents designated by the concepts of postulation. Thus, 
those learnings acquired in one way were joined to 
learnings acquired in another way to establish an 
epistemic correlation. Evidence thus obtained sup- 
port the conclusions which are drawn regarding the 
case under study. 

In reporting the conclusions, the initial focus is 
on the nature and character of change in the student 
council, the specific practice which directly influ- 
enced young people through the learning experiences 


provided. 
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Attention is then directed to the methodology itself. 


From experience with the application of action-re- 
search in a public school situation with non-research 
persons participating certain conclusions are drawn 
regarding: its usefulness in effecting change in the 
working situation; certain recurring concepts which 
appear to underly the methodology and be essential 
to it; certain distinctive characteristics of the over- 
all pattern; and certain limitations in its use. 
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AUDIO-VISUAL MATERIALS USED 
IN INDUSTRIAL EDUCATION 
IN THE SECONDARY SCHOOLS 
OF ILLINOIS 


(Publication No. 6044) 
Charles Arthur Elliott, Ed.D. 
University of Missouri, 1953 


Supervisor: H. H. London 


Purpose: 

The major purposes of this study were (1) to as- 
certain the use and value of audio-visual materials 
and the administration thereof in industrial education 
in the secondary schools of Illinois, (2) to interpret 


from authoritative sources the accepted practices in 
the use and administration of audio-visual materials 
and to ascertain the extent to which industrial educa- 
tion instructors are following these accepted prac- 
tices, and (3) to determine the implications, if any, 
of the above for teacher training programs. 


Method of Research: 

Data concerning the use and value of audio-visual 
materials and the administration thereof in industrial 
education classes were obtained by means of informa- 
tion blanks sent to industrial education instructors in 
the secondary schools of Illinois. Data concerning the 
accepted practices in the use and administration of 
audio-visual materials were taken from authoritative 
writings in texts, handbooks, research reports, bulle- 
tins, brochures, organizational publications and 
current periodical literature. 


Summary: 

Assuming the validity of audio-visual materials 
the study is summarized as follows: 

(1) Sufficient emphasis has not been given to pre- 
service training in the preparation and use of audio- 
visual materials in industrial education. 

(2) Adequate opportunities for in-service training 
in the preparation and use of aduio-visual materials 
in industrial education have not been provided. 

(3) Industrial education instructors have utilized 
their shop facilities to produce a limited number of 
audio-visual materials. 

(4) The accepted purposes for which audio-visual 


materials are used have been closely followed by the 
industrial education instructors. 

(5) From ten to fourteen different types of audio- 
visual materials were being used by approximately 
three-fourths of the industrial education instructors 
representing fourteen industrial education areas 
considered in this study. 

(6) The factors restricting the use of audio-visual 
materials in industrial education are common to 
many subject matter areas. 

(7) Too few schools have developed audio-visual 
departments and too few persons are giving full time 
to the direction and guidance of audio-visual programs 
in the secondary schools. 

(8) Opportunities for student participation in the 
preparation and administration of audio-visual mate- 
rials have been too limited. 

(9) In many cases adequate materials related to 
the subject matter area taught have not been provided 
at the time needed and little attention has been given 
to the matter of providing adequate facilities for their 
use in industrial education. 

(10) Industrial education instructors have not had 
sufficient time in their program schedules to prepare 
and arrange audio-visual materials for use in their 
classes. 

(11) The existence of audio-visual materials 
source lists and catalogs is known by most industrial 
education instructors and they are using several sources 
in providing audio-visual materials for their use. 

(12) In most cases provisions for the purchase and 
rental of audio-visual materials have been made in 
industrial education budgets. 

(13) In the opinions of the instructors no one audio- 
visual material was considered as being entirely un- 
satisfactory for use in industrial education. 


Recommendations: 

(1) Industrial education instructors should utilize 
more extensively their shop facilities and technical 
knowledge to produce audio-visual materials for their 
own and school use. 

(2) School administrators should establish and 
provide audio-visual programs with the necessary 
means of guidance and leadership. 

(3) Those persons responsible for the adminis- 
tration of the audio-visual program should give more 
attention to planning and providing adequate facilities 
for the preparation and use of audio-visual materials. 

(4) Adequate provisions should be made whereby 
audio-visual materials related to the subject matter 
areas taught would be available and teaching schedules 
so arranged that there is adequate time for the plan- 
ning and using of these materials. 

(5) Greater emphasis should be given to the train- 
ing of industrial education instructors in the use and 
administration of audio-visual materials on a pre- 
service, graduate, and in-service basis. 
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A STUDY OF EDUCATION NEWS IN 
SIXTEEN MISSOURI DAILY NEWSPAPERS 


(Publication No. 6048) 


Edmund A. Ford, Jr., Ed.D. 
University of Missouri, 1953 


Purpose: 

The major problem was the determination of the 
volume and distribution of education news and photo- 
graphs in 2,496 issues of sixteen selected daily eve- 
ning newspapers in Missouri. This represented an 
approximate 50 per cent sampling of their issues for 
the calendar year, 1951. Supplementary to the major 
problem was the determination of the editorial posi- 
tion of the newspapers in regard to public education 
according to a total sampling of their 4,721 issues in 
1951, and the determination of certain opinions held 
by the sixteen editors and sixteen school administra- 
tors toward selected issues pertinent to the public 
relations of public schools. 


Method of Research: 

Eight newspapers were selected in cities where a 
college or university was located in 1951, and eight 
others were selected in cities having no type of col- 
lege or university; these were grouped in matched 
pairs for one phase of the study. Basic data for this 
study were obtained by reading, tabulating, and cate- 
gorizing approximately 64,000 column-inches of news- 
print as found in 10,461 articles, photographs, and 
editorials related to education. All of the newspaper 
issues were read from microfilm on file in the State 
Historical Society of Missouri. Additional data were 
obtained by means of an interview with the editors 
and school administrators and a brief information 
blank (rating sheet) completed by this group. 


Major Conclusions: 

Among the sixteen newspapers, nearly one-half 
of the total coverage was devoted to the local public 
schools, while one-fourth of the total coverage was 
devoted to the public schools in the adjacent geograph- 
ical area. Therefore, three-fourths of the total cover- 
age was devoted to these combined public schools. 

Approximately 44 per cent of the newspapers’ 
total column-inches on education was devoted to com- 
petitive sports activities. Approximately 61 per cent 
of the newspapers’ total column-inches on education 
was devoted to all extra-curricular activities, which 
included sports. 

Extra-curricular activities received a greater 
percentage of column-inches among the sixteen news- 
papers’ coverage of the local public schools than they 
received among the newspapers’ total coverage of all 
education. 

News of the public school systems was featured in 
most newspapers, but it was featured to the extent, 
primarily, that the judgment of each editor placed up- 
on its interest to the consumer. 

The newspapers in the college cities had a greater 
composite circulation; their composite issues were 
of greater length; and they had more characteristics 
of concomitance to metropolitan newspapers than the 


newspapers in the non-college cities. Even so, the 
newspapers in college cities printed less column- 
inches devoted to education than did their non-college 
counterparts. 

The percentage of news coverage devoted to local 
public education in most newspapers in college com- 
munities was reduced to a considerable degree from 
that same percentage in most newspapers in non- 
college communities. This reduced percentage of 
coverage was apparently due to the news coverage 
devoted to the local colleges. 

The typical or average newspaper issue was ten 
pages in length and contained four articles on educa- 
tion, one of which could be found on the front page. 
The length of these four articles would be the equiva- 
lent of one column. Photographs on education were 
printed in relation to articles on education at a ratio 
of only one to fourteen. 

Among those newspapers expressing local editor- 
ial opinions, all gave evidence of their overwhelming 
support for the local public schools, in particular, 
and public education, in general. 

Virtually all of the thirty-two editors and school 
administrators expressed the opinion that the local 
newspaper is the first-ranking organized medium of 
the local school’s public relations program. 

A majority of the editors and school administrators 
named the school patrons as being primarily respon- 
sible for the dominance of sports news in the local 
newspaper’s coverage of the public school. 
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A CURRICULUM PLANNING GUIDE 
FOR THE SENIOR HIGH SCHOOL, 
MONTCLAIR, NEW JERSEY 


(Publication No. 6294) 


Norman Abbott Gathany, Ed.D. 
New York University, 1953 


The purpose of this investigation has been to de- 
velop a Curriculum Planning Guide for Montclair 
Senior High School. It has been designed for use by 
administrators, supervisors, teachers, students, and 
lay citizens when working in the area of curriculum 
planning and development. It is a guide dedicated to 
the idea that plans for curriculum improvement must 
be developed within the individual school and that the 
school must start where it is and with what it has. 

A background study was made of the character of 
the community and curriculum planning in Montclair. 
The philosophy of the High School has been re-examined 
and an analysis has been made of curriculum develop- 
ment here. Emphasis has been placed in this study 
upon the following: 

1. Establishing the fundamental problems of cur- 
riculum planning in the Senior High School. 

2. Determining promising techniques of curricu- 
lum building. 
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3. Preparing a Curriculum Planning Guide for 
use in Montclair Senior High School based on recom- 
mendations evolving from the investigation. 

A combination of the Historical and Normative- 
Survey Methods of Research has been used during 
the investigation. The primary means of identifying 
the fundamental problems of curriculum planning 
has been through the personal interview with all 
staff members. Group interviews were also held 
with students. An analysis has been made of lay 
citizen reports, curriculum reports, administrative 
reports, newspaper articles, pamphlets and announce- 
ments dealing with the High School curriculum. 

The fundamental problems offering the most seri- 
ous obstacles to curriculum improvement have been 
found to be: 

1. The present elective system of subject offer- 
ings and emphasis placed on the academic subject 
curriculum. 

2. The gap between the student going to college 
and the one who is not. 

3. The restrictions imposed upon the curriculum 
by a school plant built to house eight hundred students 
and now housing nearly eleven hundred students in 
changing times that demand new services of the 
school. 

4. The limits upon the time of teachers for the 
collection and reproduction of materials geared to 
the needs of the average and slow learner. 

0. The lack of time in which to prepare the cur- 
riculum. 

6. The need of a full-time curriculum coordinator 
who would be responsible for leadership in curriculum 
planning. 

The faculty faces the vital problem of gearing the 
program of instruction to challenge the abilities of 
the most able students; to challenge the non-academic 
students with a less verbal and more prevocational 
training; and to challenge the large middle group 
with a program commensurate with their academic 
and vocational abilities. 

This study reveals that the faculty is highly de- 
sirous of providing improved curriculum offerings 
that will better meet the individual needs and the 
society-wide needs of all secondary youth attending 
the High School, through a program of curriculum 
improvement calling for the creation of two areas in 
the High School curriculum. One area called General 
Education (required) would be a series of well-inte- 
grated courses designed to serve all youth. The other 
area called Vocational Preparation (elective), con- 
sisting of courses elected in certain areas of special- 
ization, would be designed to take care of the differ- 
ences among youth. 

Recommendations brought out in this study reveal 
the need for curriculum improvement based upon a 
consideration of the following: the stated school 
philosophy, the end-goals of education for Montclair, 
the characteristics of the society in which we live, 
the make up of the community and the High School, 
the innovations in the organizational pattern for cur- 
riculum improvement around guiding principles, and 
the practical techniques of curriculum change which 
have proved successful. This study suggests ways 
of implementing these recommendations. 
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THE GRANTING OF GRADUATE CREDIT 
FOR MANIPULATIVE WORK 


(Publication 6493) 


Armin F, Gimbel, Ed.D. 
Bradley University, 1953 


This work is a study of the status of the practice 
of granting graduate credit for manipulative work, 
both on the masters’ and doctoral levels, the degree 
to which the practice of granting graduate credit for 
manipulative work is pursued at present and why the 
practice was initiated in the various schools. The 
attitudes of secondary teachers, college and univer- 
sity teachers, heads of departments in teacher- 
training institutions, and supervisors of industrial 
education have been solicited, tabulated, and recorded. 

The material and information which was gathered 
in this study is discussed under the following headings: 


Personal Data and Opinions of All Respondents 

Positions they hold 

Years of experience in field 

Highest degree they hold 

Degree toward which they are working 

Advanced study planned 

Type of training they have had 

Adequacy of their training 

Deficiencies of their training 

Courses they now teach 

Courses they feel they need 

Manipulative hours they recommend 

Crafts they teach 

Crafts they recommend 

Opinion of Ed.D. programs 

Weaknesses of Ed.D. programs 

Evaluation of manipulative work 

Fields of primary and secondary importance 

Opinions concerning graduate skills training 

Types of graduate programs they recommend 

Plans for handling graduate manipulative work 

Breadth of training necessary for supervisors 
and department heads 


Opinions of Department Heads and College Teachers 
Manipulative offerings in their programs 
Manipulative hours they recommend 
Number of areas of training they recommend 
Number of hours in each area they recommend 
Special preparation in one area 
Hours in a special area they recommend 


Opinions of Department Heads Concerning Their 

Programs 

Effect of additional required hours 

Graduate credit for manipulative courses 
Year the program was introduced 
Why started 
Values experienced 
Problems experienced 
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No graduate credit for manipulative courses 
Program considered 
Values considered 
Provisions for meeting skill needs 


Opinions of Supervisors Concerning Teacher 
Training 

Adequacy of training at bachelors’ level 

Adequacy of training at masters’ level 

In-service training 

Causes of teacher failure 


For the convenience of the reader, the high lights 
of the study are given in a Summary. 
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THE POWERS OF BOARDS OF FINANCE 
IN NEW ENGLAND 


(Publication No. 6330) 


Howard Russell Goody, Ph.D. 
University of Connecticut, 1953 


The Problem 

The purpose of this study is to find out what are 
the origins, the organization, the legal basis, and the 
powers of Boards of Finance in New England, with 
particular reference to the relationship between 
Boards of Finance and Boards of Education. 


Definition of Terms 

A Board of Finance, in this study, means a legally 
appointed or elected board whose members have defi- 
nite duties in connection with the financial affairs of 
the two or city in which they serve. 

The meaning of powers in this study is the author- 
ity given to Boards of Finance by acts of the legisla- 
tures, by court decisions, and through the by-laws of 
towns and cities. 

It is obvious what is meant by New England. The 
powers of Boards of Finance will be described as 
they appear in Maine, New Hampshire, Vermont, 
Massachusetts, Rhode Island, and Connecticut, but 
not necessarily in that order. 

The Boards of Education with which this study is 
concerned are those which have charge of public 
education. 


Procedures in the Study 

The following steps were taken in order to gather 
material for this study: 

1. The General Statutes of all six New England 
States were searched for information concerning 
Boards of Finance. 

2. The laws of the New England States which re- 


late to education were examined for pertinent material. 


3. The decisions of the highest courts of the six 
states were searched for cases which might have a 
bearing upon the subject of this research. 

4. Questionnaires were sent to selected towns in 


all states but Massachusetts, where a recent study of 
Finance Committees had been made. 

5. Contacts were made with appropriate govern- 
mental research organizations. 

6. The files of the Connecticut State Library in 
Hartford were searched, as were those of the Wilbur 
Cross Library at the University of Connecticut. 

7. Two theses were obtained for the writer by 
the personnel at the Wilbur Cross Library. 


General Conclusions 

1. Boards of Finance are found in all of the New 
England States, but no single reason for the origins 
of Boards of Finance can be given as a result of this 
study. 

2. No common plan is followed in the organiza- 
tion of Boards of Finance in New England. 

3. The members of Boards of Finance in the New 
England States are electors of the locality in which 
they serve, they generally receive no pay for their 
services, and they usually hold no other town office. 

4. There is no common legal basis for Boards of 
Finance in New England. 

0. The powers of Boards of Finance in New Eng- 
land vary widely, but it can be generally said that their 
powers over the local budget are advisory in charac- 
ter, with final action resting with the voters of a town 
or with a town or city council. 

6. Boards of Finance in New England may influence 
the development of the budgets of Boards of Education, 
but once those budgets are passed the Boards of Edu- 
cation have sole control over the spending of funds 
appropriate for the support of public schools. 

7. Boards of Finance in New England cannot pre- 
vent Boards of Education from carrying out their 
legal obligation to provide public education. 

8. In general, there does not appear to be much 
contact between Boards of Finance and Boards of Edu- 
cation in New England, with New Hampshire and 
Connecticut showing the closest relationships between 
the two boards. 
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THE DEVELOPMENT OF AUDIO-VISUAL 
INSTRUCTION IN THE NEW YORK CITY 
PUBLIC SCHOOL SYSTEM 


(Publication No. 6268) 


Philmore L. Groisser, Ph.D. 
New York University, 1953 


This study traces the development of the organ- 
ized program of audio-visual instruction in the New 
York City public school system to 1950. It originated 
from a desire to find out why many teachers did not 
seem to be well prepared to use audio-visual mater- 
ials and why school buildings were not well equipped 
for audio-visual programs. 

On the assumption that the causes of this seemingly 
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unfavorable situation were rooted in the past, the his- 
torical method was used to trace the development of 
the New York City program. To help guide such re- 
search, as well as to evaluate the findings, a “Yard- 
stick of Evaluative Criteria for the Audio-visual Pro- 
gram of a Large City School System” was drawn up 
and applied to the program as it existed in 1950. 

The major findings are these: (1) Nearly every 
school in the city had some kind of an audio-visual 
program as a result of the work of the Bureau of 
Visual Instruction over a thirty year period (1920- 
1950), and of devoted teachers and supervisors in the 
schools, supplemented by the activities of the school 
system’s radio station, WNYE, and more recently by 
the activities of the high school divisions and the 
Instructional Materials Office. (2) The audio-visual 
program grew slowly. From its inception it was ham- 
pered by inadequate budgets, by insufficient personnel 
to administer and develop the program, and until the 
nineteen forties by a lack of understanding of the values 
of audio-visual instruction on the part of many teach- 
ers and supervisors. (3) The more important results 


of such shortcomings, as reflected in individual schools, 


included: insufficient materials and equipment to meet 
teachers’ needs; the lack of proper building facilities; 
an insufficient number of trained teachers; and a 
marked uneveness in the quality of individual school 
audio-visual programs, ten of which were examined 

in detail. (4) Throughout the years the school pro- 
gram was supplemented by audio-visual materials and 
instruction provided by museums in New York City to 
teachers and pupils, as well as by equipment donated by 
parents organizations. During the nineteen forties 
teachers professional groups attempted to promote 
audio-visual instruction through meetings, publications, 
and the evaluation of materials. Like the parents 
groups they made many suggestions for improvement 
of the program. (5) Throughout its history those re- 
sponsible for the development of the New York City 
audio-visual program not only kept abreast of the 
major developments in audio-visual education through- 
out the country, but also pioneered in the use of films 
and radio in the classroom, and in training teachers 
for such use. However, in terms of personnel as- 
signed to develop the program, as well as in per cap- 
ita expenditures for audio-visual instruction, New York 
City lagged behind most other large cities in the United 
States. (6) Application of the criteria of the yardstick 
drawn up and applied in this study revealed that de- 
spite continued and in some cases noteworthy growth 
the program of the New York City public school sys- 
tem was not an effective one. It was rated less than 
satisfactory on the large majority of sixty-seven 
characteristics considered essential to an effective 
audio-visual program in a large city school system. 

It is felt that the information and techniques 
yielded by this research can be especially useful: (1) 
to those interested in studying methods adopted by 
New York City educators for developing an audio- 
visual program for over seven hundred schools; (2) 
to New York City school administrators, as a guide 
to needed improvements in the audio-visual program; 
and (3) to researchers interested in surveying devel- 
opments or answering questions related to the develop- 


ment of the audio-visual programs in other school 
systems, or in comparing such programs with that 
of New York City. 
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THE MEASUREMENT OF PERSONAL FACTORS 
RELATED TO SUCCESS 
OF OFFICE WORKERS 


(Publication No. 6383) 


Mearl Raymond Guthrie, Jr., Ph.D. 
University of Minnesota, 1953 


The purpose of this study was to investigate the 
feasibility of developing a technique which would aid 
in the differentiation of those employees who have de- 
sirable personal traits for office work from those who 
do not possess such personal traits. 

The original instrument consisted of 457 opinion- 
type statements. These statements covered a variety 
of impressions concerning office work and there were 
five possible responses to each statement. The 457 
statements were administered to two groups of “sat- 
isfactory” and “unsatisfactory” office workers chosen 
from fifty offices on the basis of their personal traits. 

The item selection process used to choose the 
items which differentiated between the two groups 
utilized: (1) the difference between the percentage of 
responses by the two groups to each category of each 
item, (2) the consistency of the direction of the differ- 
ences between percentages in each item, (3) the signi- 
ficance of the differences between percentages, and 
(4) the statistic Chi-square. A total of 74 items were 
chosen as outstanding in their ability to discriminate 
between the two groups. 

A scoring key was developed for these 74 items by 
assigning weights of plus one, zero, and minus one to 
the five responses of each item. This weighting was 
based on the direction and the significance of the dif- 
ferences between the percentages in each category. 
The two hundred original surveys were scored on the 
basis of this scoring key and new criterion groups 
were established consisting of the upper and lower 
twenty-five per cent of the original two hundred sur- 
veys. A total of 150 items were chosen which dis- 
criminated between these two new criterion groups. 
The item selection process used was similar to the 
one used to select the 74 items with the exception of 
Chi-square. 

The 150 items, called the Office Workers Opinion 
Survey, were then administered to two unselected 
groups of office workers consisting of 73 full-time 
office workers and 54 business administration co-op 
students. Ratings concerning the personal traits of 
the individuals in these two groups were obtained 
from (1) fellow workers, (2) on-the-job supervisors, 
and (3) office managers or the University coordinator. 

Multiple correlations obtained between scores on 
the Final Survey and the three ratings were .513 for 
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the full-time group of office workers and .572 for the 
co-op students. These correlations were statistically 
significant at the one per cent level. A reliability co- 
efficient of .904 was obtained for the Final Survey 
using the analysis of variance method developed by 
Hoyt and Stunkard. 

Keeping in mind the limited samples used in this 
study, the following conclusions may be drawn: 

1. Items can be developed which discriminate be- 
tween two groups of office workers chosen on the 
basis of the suitability of each individual’s personal 
traits for office work. 

2. The validity and reliability coefficients indi- 
cate that the Survey can supply objective information 
concerning the suitability of an individual’s personal 
traits for office work. 

3. The relationship between scores on the Survey 
and the ratings indicates that the Survey measures the 
same overall personal characteristics measured by 
the ratings. 

4. The wide range of mean Survey scores among 
the companies indicates a wide variation of individual 
personal traits from company to company. 
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A SURVEY OF INDUSTRIAL EDUCATION 
FOR NEGROES IN 
THE UNITED STATES UP TO 1917 


(Publication No. 6494) 


Clyde Woodrow Hall, Ed.D. 
Bradley University, 1953 


This study investigates industrial education that 
was offered primarily for Negroes in the United 
States up to 1917. Both the apprenticeship programs 
of slavery and Negro educational institutions that 
offered some form of industrial training were studied 
to disclose the type and scope of their programs, 
their basic philosophy, and the leaders who founded 
and helped them. Financial foundations that supported 
industrial education for Negroes were also studied to 
reveal their benefactors, date of origin, scope, and 
amounts contributed to Negro education. The method 
of research used to secure the data was basically the 
documentary procedure. 

During slavery some Negroes were taught the 
rural trades by skilled white artisans on the planta- 
tions or in the communities. The reasons slaves 
were given an opportunity to acquire skills were (1) 
to increase their economic value on the slave trade 
market; and (2) to make each plantation or rural 
community as self-sufficient as possible. The 
slaves were trained as carpenters, blacksmiths, 
wheelwrights, tinners, etc. 

Between 1830 and 1860, philanthropists aided a 
manual labor school movement for free Negroes in 
the North. The bases for this development were to 
give Negroes a common school education and at the 


same time train them to be artisans. About this 

time the slave apprenticeship programs of the Southern 
plantations had begun to deteriorate and these schools 
were established to attempt to take over where the 
apprenticeship programs were failing. 

Not long after the fighting of the Civil War had 
ceased, a conflicting philosophy arose concerning 
the type of education the newly emancipated slaves 
should receive. The New England teachers who were 
actually doing most of the teaching of Negroes at that 
time felt that Negroes should be given mostly classical 
education. Many of the Southern whites did not want 
Negroes to receive any type of education, but since 
they were no longer in control, they would tolerate 
giving them industrial training. About 1868, General 
Samuel Armstrong advocated the teaching of Negroes 
the same type of trades that they had been taught dur- 
ing slavery. He developed the Hampton Normal and 
Agricultural Institute to carry out his ideas of indus- 
trial education. This institution was the first most 
successful industrial school for Negroes. 

There was a manual training movement in Negro 
liberal arts colleges about 1883 spurred by the popu- 
larity of the Saint Louis Manual Training School, and 
aided primarily because a New Engiand industrialist, 
John F, Slater, gave a million dollars to Negro edu- 
cation. Atlanta University was the first Negro school 
to offer manual training. 

The Second Morrill Act of 1890 gave new life to 
land-grant colleges. Several schools had been started 
as land-grant colleges, but they had received very 
little financial support from funds coming from the 
Morrill Act of 1862. The act of 1890 made it manda- 
tory that land-grant colleges for Negroes must be 
established in states that maintained segregated 
schools, and that an equal share of the funds coming 
to these states must be given to Negro institutions. 

Seventy-two schools were investigated for this 
study, and six of these were founded before the Civil 
War. Seventeen of these schools offered no work 
above the secondary level. Woodworking was the 
most frequently offered shop course, followed by 
blacksmithing and printing respectively. The modal 
length of vocational industrial education courses was 
three years. Tuskegee Institute offered more trade 
courses; and had the largest enrollment, physical 
plant, and faculty of any industrial school for Negroes. 
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A COLLEGE HEALTH 
COORDINATION PLAN 


(Publication No. 6297) 
Jack Edward Hansma, Ed.D. 
New York University, 1952 


Since coordination of efforts is successful in other 
fields, the purpose of this study is to present means 
of coordinating the efforts of many individuals toward 
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a total health program of benefit to all college per- 
sonnel. A study of the present practices, the proposed 
functions and the principles of college health coordina- 
tion in the areas of healthful living, health instruction 
and health services provided a frame of reference for 
developing the plan for college health coordination. 

Health practices of a representative group of 
colleges are tabulated. Sixty-three per cent of the 
colleges reporting offer a course in personal health 
but only thirty-nine per cent require it. Ninety-five 
per cent of the colleges studied have student health 
examinations. 

The functions of college health coordination are 
established and validated by the literature. Adminis- 
trative relationships are shown by allocating these 
functions to the health coordinator. Functions in many 
areas relating to the administration, faculty, students, 
custodians and community personnel indicate the broad 
scope of the coordinator’s responsibility. 

Principles pertaining to the major functions of the 
program are formulated, discussed and validated by 
literature and by authorities. General principles are 
presented, followed by principles pertinent to health- 
ful living, health instruction and health services. 

Improved physical, mental, emotional and social 
health of all college personnel is the general objec- 
tive of the college health coordination plan. Specific 
objectives are also listed. Constructive steps are 
suggested to accomplish these objectives by means 
of a health council working cooperatively with the 
health coordinator. 

Policies underlying the college health coordina- 
tion plan follow: 

1. College administrators should participate in 
the promotion of an adequate health coordination plan. 

2. A health council should be established in each 
college to coordinate the activities of the many indi- 
viduals who contribute. 

3. A trained health coordinator should provide 
leadership and be responsible for the success of the 
program. 

4. Periodically objectives should be formulated 
democratically by a representative committee. 

5. Contributors should accept the definite respon- 
sibilities for which they are trained and understand 
as well as appreciate the functions of others. 

6. Students should participate in the formulation 
of policies and accept responsibilities for planning, 
executing and appraising the plan. 

7. The plan must be evaluated periodically by 
various scientific techniques and alterations made 
accordingly. 

Healthful living aspects of the college health co- 
ordination plan include conditions of employment, 
hygienic arrangement of the school day, physical edu- 
cation and recreation, physical plant and grounds, 
school food services and sanitation inspections. 

The following health instruction aspects are dis- 
cussed: health curricula, content of personal and 
community health classes, in-service training, deter- 


. mination of student needs and interests, methods and 


resources. 
Health service aspects of the plan include com- 
municable disease control, examination and appraisal, 


follow-up and policies for injuries, accidents and 
illness. 

The extra-college aspects of the plan relate to the 
integration of the contributions of organizations and 
agencies outside the college as well as the opportun- 
ities for college assistance to the community. Methods 
are suggested for the synchronization and social in- 
terpretation of community, state, federal and inter- 
national agencies. 

The following conclusions are drawn: 

1. There is a need for coordinated college health 
programs. 

2. The health coordinator working cooperatively 
with the health council may solve many health prob- 
lems and work toward the realization of the objective 
of improved physical, mental, emotional and social 
health for all college personnel. 

3. This study may serve as a guide for colleges 
or other institutions of learning which contemplate 
the initiation or evaluation of a coordinated health 
program. 

4. This study may provide insight into the area 
of college health coordination for college administra- 
tors, curricula makers, authors of health education 
materials and newly appointed health coordinators. 
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THE EFFECT OF 
A PROGRAM OF INSTRUCTION 
ON THE GAIT OF UNILATERAL, 
ABOVE KNEE AMPUTEES 


(Publication No. 6270) 


Curtis R. Huppert, Ph.D. 
New York University, 1953 


Purpose 

The general purpose of this research was to de- 
termine the effect of a program of instruction on the 
gait of unilateral, above-knee amputees. 


Limitation of Problem 

This research was limited to a study of twenty- 
four male amputees between the ages of twenty-one 
and forty-five, inclusive. These subjects were World 
War II veterans who, aside from their disability, were 
of normal health. 

The amputee sample was divided into two matched 
groups each consisting of twelve subjects. One group 
was arbitrarily designated as the Experimental Group, 
while the remaining group was designated as the 
Control Group. 

The training program administered to the Control 
Group was the Standard Army Training Program for 
Lower Extremity Amputees. 

The training program administered to the Experi- 
mental Group was based on individual gait evaluation 
obtained through use of measuring instruments con- 
structed by the investigator. This training program 
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was formulated to meet the needs of the individual 
amputee. 


Experimental Procedure 

The measuring instruments constructed by the 
investigator consisted of two types: (1) a gait analy- 
sis for the evaluation of the swing phase of gait, and 
(2) a pedograph, or foot print recording, for the eval- 
uation of the stance phase of gait. Acceptable degrees 
of validity and reliability were established for both 
measuring devices. 

The measured gait characteristics of the amputees 
in the Experimental Group were compared with the 
measured gait characteristics of the amputees in the 
Control Group to determine the differences immediate- 
ly following the program of instruction received by 
each group. Also, the measured gait characteristics 
of the amputees in the Experimental Group immedi- 
ately following the termination of a program of in- 
struction were compared with the measured gait 
characteristics of this same group following a period 
of time of two months. The obtained data were sta- 
tistically compared. Standard statistical procedures 
were used to express the findings. 


Findings 
a. Determination of Gait Characteristics 
(1) The gait analysis proved to be an effective 
means of measuring the swing phase characteristics 
of amputee gait. 
(2) The pedograph proved to be an effective 
means of measuring the stance phase characteristics 


of amputee gait. 
b. Determination of the Effect of a Program 
of Instruction 

(1) Both programs of instruction — the one rec- 
ommended by the War Department and used by the 
Veterans Administration, as well as the program of 
instruction described by the investigator — resulted 
in the partial or complete correction of gait devia- 
tions observed in the amputees. 

(2) The program of gait instruction recommend- 
ed by the investigator proved to be superior to the 
War Department Program in terms of its effect on 
the gait of amputees. 

(3) Retention of the effect of the program of 
instruction recommended by the investigator was ob- 
tained for a period of two months following termina- 
tion of this program. 


Conclusions 

(1) A program of instruction based on individual 
gait evaluation and administered so that it will meet 
the needs of the individual amputee is more effec- 
tive for the correction of gait deviations than a pro- 
gram of instruction which is routinely administered 
to all amputees in the group. 

(2) The effect of a program of instruction based 
on individual evaluation of amputee gait and designed 
to meet the needs of the individual amputee is re- 
tained for a period of at least two months. 
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SELECTION AND USE OF BOOKS 
IN THE ELEMENTARY SCHOOL LIBRARY 


(Publication No. 6314) 


Ruth Merrell Jones, Ed.D. 
Stanford University, 1953 


The Problem 

How can the elementary school library aid in the 
accomplishment of the objectives of elementary edu- 
cation through the selection and use of books? 


Delimitations 

Research was limited to the library housed in the 
school and to books alone, so that audio-visual aids 
and other instructional materials were not included. 


Method of Procedure 

Data were gathered by observation, interview, and 
correspondence. The researcher and three graduate 
students in library science courses visited seven 
selected libraries, observed practices, interviewed 
librarians, teachers, administrators, and pupils, 
made follow-up visits and engaged in correspondence 
to verify information. 

Three well-known statements of objectives of ele- 
mentary education were consolidated and restated for 
purposes of the study. These objectives formed the 
basis for the organization of the thesis. 


Findings 

1. “Developing proficiency in the skills of com- 
munication including reading, speaking and listening” 
was found to involve: cooperating with the reading 
program of the school as it was concerned with read- 
ing abilities, tastes, and interests; and providing for 
sharing reading experiences. 

2. “Developing the habit of critical thinking” in- 
cluding helping children to learn to find and evaluate 
information and to read critically. 

3. “Teaching understanding and appreciation of 
the ideals of democracy” comprised direct attempts to 
guide children to an understanding of minority groups, 
of peoples in foreign countries, and of the past and 
present problems of America. 

4. “Aiding children in the accomplishment of 
developmental tasks” included using books containing 
developmental values with the children to help them 
to apply these values to life situations and to their 
own problems. 

2. “Developing normal attitudes” was found to in- 
clude the use of books for therapy to help children to 
transiate their problems to those of the characters 
and situations about which they read. 

6. “Discovering and developing individual apti- 
tudes” was concerned with giving children opportuni- 
ties to find and express talents for planning, writing, 
speaking, drawing, etc. 
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For all of these objectives, criteria were formu- 
lated for the selection of appropriate books and ac- 
tivities described for their use. 


Conclusions 

The elementary school library can aid materially 
in the accomplishment of the objectives of elementary 
education through the selection and use of books: 

1. By understanding the aims of elementary edu- 
cation and the manner in which the school seeks their 
accomplishment. 

2. By seeking the cooperation of the school staff 
in the selection and use of books. 

3. By observing the behavior of children individu- 
ally and in groups and working with teachers and 
guidance workers. 

4. By making known to teachers and administra- 
tors the possibilities of the library in helping to carry 
out the aims of the school. 

5. By continuous evaluation of all activities of the 
library to assure the library’s functioning in accord- 
ance with the purposes of elementary education. 

6. By encouraging and planning for pupil partici- 
pation in book selection and other library activities. 

7. By insisting on the following competencies in 
the selectors of books: 

(a) Wide knowledge of children’s books. 

(b) Understanding of the principles of elemen- 
tary education and of the curriculum. 

(c) Knowledge of materials and methods of 
reading. 

(d) Understanding of children in all phases of 
their development. 


Recommendations for further study 

1. Measurement of the effects of library service 
by comparison with schools where it is not available. 

2. Construction of qualitative measures for eval- 
uation of school libraries. 

3. Evaluation of technical processes used in the 
school library to determine minimum essentials. 

4. Evaluation of the education of the school li- 
brarian from the frame of reference that the school 
library is an integral part of the school and the 
competencies required of the school librarian are 
quite different from those of the public librarian. 

All such studies should be made from the point 
of view that the school library is of no importance 
except as it has a unique function in the program of 
the school. 
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AN INVESTIGATION OF THE 
JOB SATISFACTION OF RECENT GRADUATES 
OF THE UNIVERSITY OF ILLINOIS 
NOW ENGAGED IN SCHOOL TEACHING 
AND ADMINISTRATION 


(Publication No. 5980) 


Carl Warner Knox, Ph.D. 
University of Illinois, 1953 


The purposes of this investigation were to obtain 
data concerning the professional work of 1947 and 
1949 graduates of professional educational curricula 
of the University of Illinois and to examine some of 
the factors of job satisfaction and dissatisfaction 
manifested by those graduates engaged in school 
teaching and administration. A printed inquiry form 
which requested information about the educational as- 
signments of the graduates as well as their reactions 
to forty statements designed to reveal job satisfaction 
was utilized. Eighty-one per cent of the 1,439 popula- 
tion responded. Personal interviews were held with 
a random sample of 65 respondents and with a se- 
lected group of 20 graduates who apparently were 
most satisfied with their jobs. For comparative pur- 
poses, the 20 least satisfied of the random group were 
designated on the basis of the interviews. The per- 
centage of response, the nature of the free response 
material, and the receptivity of the interviewees, in- 
dicated that the data were freely given and might be 
considered reasonably valid. 

Seventy-eight per cent of the educational workers 
were located in Illinois; the majority were employed 
in towns and cities from 1,000 to 50,000 population. 
Secondary public school work involved 52 per cent 
of the graduates while 25 per cent held elementary 
positions. Thirty-three per cent of the graduates in- 
dicated performance of administrative functions and 
29 per cent mentioned guidance responsibilities. The 
reported average salary of $3,467.80 was consistent 
with other studies. Of the 288 respondents not en- 
gaged in educational work, 100 were full-time grad- 
uate students. Thirty-seven others acknowledged 
they would be interested in educational employment. 

The percentages of indicated agreement, uncer- 
tainty, and disagreement to forty statements concern- 
ing satisfaction with working conditions, salary, com- 
munity relations, administration and professional ad- 
vancement were reported for the 876 educational 
workers, the 20 “most satisfied” respondents, and 
the 20 “least satisfied” workers. Working conditions 
are liked more by the “most satisfied” than by the 
“least satisfied” and the “most satisfied” workers 
seemed to manifest a more tolerant attitude toward 
salary. Agreement as to having qualified adminis- 
trators, effective supervision, freedom as to teaching 
method, and fair consideration was much higher on 
the part of the “satisfied”. Most of the respondents 
agreed that there was reasonable community accept- 
ance of them with very few personal restrictions and 
outside pressures. High accord by the “most satis- 
fied” and low agreement by the “least satisfied” was 
expressed as to prestige values in their educational 
assignment. Reasons for liking and disliking their 
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educational positions listed in free response state- 


ments support the reactions given on the inquiry form. 


The interviews revealed that the “most satisfied” 
group chose educational work earlier than the “least 
satisfied”, that they evaluated job opportunities on a 
personal basis rather than on a materialistic one, 
that their friends would know that they enjoyed their 
work, that their ideas would be welcomed and judged 
fairly by their administrators, and that, many of the 
graduates aspired to college and university educa- 
tional positions. Both the interviews and the inquiry 
forms requested the graduates to contribute any com- 
ments, criticisms, and suggestions concerning the 
professional educational training and experience at 
the University of Illinois. These data were similar 
to those reported in other University of Illinois fol- 
low-up studies. 

Some suggestions for those engaged in pre-service 
and in-service education of educational workers re- 
vealed in the data are as follows: Work to raise the 
prestige of educational work; clarify salary schedules 
and promotional policies; provide more effective 
Supervision; encourage participation in school plans 
and policies; develop pride in the accomplishments 
of the institution; improve working conditions; reduce 
pupil loads; recognize that teachers of today are 
often responsible for teachers of tomorrow; and, 
realize that teacher turnover is influenced by job 
satisfaction. 
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A STUDY OF THE DEVELOPMENT 
OF CERTAIN ATTITUDES BY MEANS OF 
ORIGINAL, TAPE-RECORDED STORIES 


(Publication No. 6503) 


Corinth E. Lange, Ed.D. 
Bradley University, 1953 


This study has been an attempt to change the 
thinking of children by means of original, tape- 
recorded stories. The stories were originated with 
the help of the teachers and pupils; that is, they 
helped select the characters and subjects for the 
stories. The stories were made to order for the spe- 
cial occasion. 

In some cases, the stories used the community 
around the Douglas School where the study was made. 
In other stories Tackey Mouse became the hero of 
the story. 

Certain attitudes were developed in each story. 
Kindness, honesty, respect for parents, sportsman- 
ship, bullying, the idea of minding your own business, 
and race relations were the topics of the stories used 
in the study. 

The stories were recorded on tape and then used 
in the classrooms from kindergarten through grade 
six. They were used during the school year of 1950- 
51 and through the year of 1952-53, with the final 
story coming in January, 1953. 


One story at a time was used throughout the school, 
followed by another series. There were six main 
stories in addition to the last story on race relations. 
Other stories were told by the writer on special days 
and occasions, but they were not a part of the study. 

All of the stories were used once each year, and 
some of them two and three times during each year, 
depending upon the requests from the teachers and 
pupils. The needs were also taken into consideration. 
If there seemed to be a need for sportsmanship, the 
story on that topic was used again. If there was an 
epidemic of bullying, that particular story was revived. 

The data on the first six stories is purely of the 
Subjective nature based on the judgment of the writer 
as he studied the situation. There were consultations 
with the teachers and also many comments exchanged 
with the pupils. The data from the last story on race 
relations were gathered by means of a questionnaire 
adapted for the occasion. The chi-square method was 
used to determine the statistical significance of the 
data collected from the questionnaires. 

The subjective data and also the objective data 
showed a positive trend in the direction that attitudes 
of some of the children can be influenced by story- 
telling. It is not possible to determine how permanent 
the influence may be. 
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A STUDY OF CASE REFERRALS 
IN THE VISITING TEACHER SERVICE 
IN DETROIT PUBLIC SCHOOLS 
FOR THE YEARS 1948-49 AND 1951-52 


(Publication No. 6361) 


Dillion Lloyd McKinney, Ed.D. 
Wayne University, 1953 


The purpose of the study is to present a compre- 
hensive overview of case referrals for Visiting 
Teacher service in Detroit Public Schools for the 
school years 1948-49 and 1951-52 with especial in- 
terest in trends in the areas of reasons for referrals, 
sources of referrals, age, grade and sex distribution 
of children at referral, community agencies con- 
sulted by visiting teachers in the treatment of the 
cases, the distribution of the workers’ time, duration 
of treatment, and reasons for closing the cases. 

Visiting teacher work began in 1906 almost simul- 
taneously in New York City, Boston, and Hartford, 
Connecticut. Schools did not assume early leader- 
ship in providing visiting teacher service. Other 
public-spirited organizations, such as Settlement 
House and the Women’s Education Association, be- 
came interested in the work and provided visiting 
teachers in several school districts. 

In 1943 the governor of Michigan appointed a 
youth committee to assist in planning a program for 
combating juvenile delinquency. As the result of this 
committee’s work, during an extra session of the 
legislature of Michigan, the visiting teacher program 
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was made into law, and Michigan became the first 
state to plan a state-wide visiting teacher program. 

The visiting teacher program in Detroit dates 
back to 1923, but since 1944 the program has oper- 
ated under the direction of the Department of Public 
Instruction of the State of Michigan. 

Major trends indicated in the study are as follows: 
School Citizenship as a reason for referral has in- 
creased from 1948-49 to 1951-52, while Scholastic 
Difficulties has decreased noticeably as a reason for 
referral. Visiting teachers are spending more time 
in individual interviews with children referred for 
treatment. There has been a tendency toward fewer 
referrals by principals and more referrals by coun- 
selors and teachers. 

In Detroit Public Schools the age and grade level 
of emotionally disturbed children referred for visit- 
ing teacher service increased from 1948-49 to 1951- 
52. There was a trend toward more consultations be- 
tween visiting teachers and child care agencies, and 
toward fewer consultations with family agencies. 

In 1951-52 the duration of treatment of children 
referred for visiting teacher service was consider- 
ably shorter than in 1948-49. 

Educational transfers as reasons for closing 
cases decreased markedly from 1948-49 to 1951-52, 
but Administrative shifts and transfers increased 
from 6.1 per cent of total to 25.8 per cent of total in 
this period. If these two categories are omitted the 
“incidental” reasons for closing cases indicate a 
noticeable increase in the per cent of “satisfactory” 
closings. 

It is recommended that a study be made concern- 
ing the possibility of detecting the symptoms of emo- 
tional disturbance at an earlier age so that the trend 
toward referring older children may be reversed and 
the problems of childhood may be approached before 
they become two deeply ingrained in the emotional 
life of the child. 


Microfilm copy of complete manuscript of 178 
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THE EVOLUTION OF MACHINES 
AND EQUIPMENT STUDIED IN THE 
INDUSTRIAL-ARTS COMPREHENSIVE 

GENERAL SHOP: A SERIES OF MONOGRAPHS 
PRESENTING RELATED INFORMATION 

CONCERNING THE HISTORY AND 

SOCIOECONOMIC FACTORS WHICH 
HAVE INFLUENCED THE DEVELOPMENT 
OF THE PRESENT-DAY MACHINES AND 
EQUIPMENT WHICH ARE USED IN THE 

COMPREHENSIVE GENERAL SHOP 

IN THE SECONDARY SCHOOL 


(Publication No. 6301) 


John G. Miller, Ed.D. 
New York University, 1953 


In spite of the emphasis which has been placed up- 
on the study of related information in the industrial- 
arts program of our secondary schools, very little 
has been written for the use of the secondary-school 
pupil concerning the history and development of the 
machines and equipment which are now used in the 
various areas of the comprehensive general shop. 

For thousands of years manipulative work was 
taught by a system of imitation. The prospective 
craftsman learned a trade by serving long years of 
apprenticeship, during which time he would learn by 
watching the skilled craftsman at work. The manual- 
training movement as developed during the past cen- 
tury, was a result of an organization of the learning 
elements which are necessary in a particular trade 
into a formal training pattern used in the public 
schools of this and other countries. During the early 
part of the present century, as a result of the interest 
in manual training in the schools, a new subject called 
industrial arts appeared in the school program. In- 
dustrial arts has grown to be an accepted part of 
general education in the secondary school system. 
Industrial arts, as a school subject, is not only in- 
terested in the development of the manipulative skills 
of the learner but is also concerned with the study of 
all of the problems which are related to industry. 

This research resolves itself into two main parts: 
(1) to determine what machines and equipment are 
being used in the comprehensive general shops of the 
schools of the State of New York, (2) to select the 
most important machines and items of equipment 
which are at present being used in school shops and 
write a series of monographs on each of these ma- 
chines and items of equipment. The monographs are 
for the general-shop pupil as related reading material. 

To determine what machines and equipment are 
most generally used in industrial-arts school shops, 
a questionnaire was sent to a number of teachers of 
comprehensive general shop throughout the State of 
New York. Machines and equipment in the seven 
main areas of the general shop were included in the 
questionnaire. The areas included were: woodwork- 
ing, metalworking, electricity, ceramics, textiles, 
printing, and transportation. The replies to this 
questionnaire formed the basis for the selection of 
the thirty-six titles for the series of monographs. 

The machine or piece of equipment is first 
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described in each of the monographs. Following the 
description of the machine is the section of the mono- 
graph which includes the history and development of 
the machine. Throughout the monographs, pictures 
and drawings appear frequently for the purpose of 
attracting the interest of the young reader. At the 
end of each monograph is a brief résumé of the 
trends in the future development of the machine. 
Technical terms appearing throughout each monograph 
are listed at the end, together with pronounciation and 
meanings. References are also listed to aid one who 
may wish to supplement the reading of the monograph 
with further readings on the subject. 

As a result of the publication of this study, it is 
anticipated that there will be an increased interest on 
the part of the teacher and pupil in the evolution of 
the important machines and equipment about which 
the modern industrial-arts shop is concerned. 


Microfilm copy of complete manuscript of 589 
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AN INVESTIGATION OF THE PLACE OF 
CERTAIN SKILLS, CONCEPTS AND ATTITUDES 
IN THE PRE-SERVICE PROFESSIONAL 
TRAINING OF TEACHERS FOR 
LIBERAL ARTS COLLEGES 


(Publication No. 6302) 


James Alexander Mills, Ed.D. 
New York University, 1953 


The purpose of this study was to determine and 
compare the opinions of certain groups concerning 
the value of certain skills, concepts and attitudes 
which might be included in the pre-professional prep- 
aration of persons preparing to teach in liberal arts 
colleges. 

Historically, the preparation of the liberal arts 
college teacher has been in the hands of the graduate 
school. With the influx of the veterans into the 
college, articles debating the quality and problems 
of college teaching frequently appeared in the litera- 
ture. A review of the literature showed that the last 
major study in this field appeared in 1933. 

A review of the related studies located many 
skills, concepts and attitudes which, in the opinion of 
the writers, would be of value to the beginning college 
teacher.. A frequency count of the items suggested 
was made, and from those with the highest frequency 
of mention, a questionnaire was constructed. In ad- 
dition to replying to the questionnaire, the respondents 
were asked to write in any other suggestions and com- 
ments that they cared to make. 

The questionnaire was returned by 108 college in- 
structors, 138 college administrators, 77 graduate 
school administrators and 26 specialists in higher 
education. The respondents were known to be a rep- 
resentative sample of the universe from which they 
were drawn. 

The respondents were decided in feeling that: 


1. Present methods of preparing college teachers 
are unSatisfactory. 

2. The primary purpose of the liberal arts college 
is the development of the individual student. 

3. Teaching, rather than research, is the first 
obligation of the college teacher. 

4. College administrators would hire, as begin- 
ning college teachers, graduates of programs intended 
as preparation for college teaching. 

The respondents were less decided about: 

1. The kind and extent of changes necessary in 
the present graduate school program. 

2. The desireability of including in the graduate 
school program material relating to the profession 
of college teaching. 

Some opposition was expressed to: 

1. Placing the program of professional prepara- 
tion for college teaching under the supervision of an 
administrator with a background in professional edu- 
cation. 

From the responses, the following are worthy of 
further study: 

1. The relative importance of pre-vocational 
preparation as compared with maintaining a cultural 
tradition when considered as a function of the arts 
college. 

2. Methods of screening prospective college 
teachers to insure that they would be free of obvious 
personality defects. 

3. The extent to which accrediting agencies should 
use their influence to modify present methods of pre- 
paring college teachers. 

4. The causes and extent of the rift between those 
with degrees from liberal arts colleges and those 
with degrees from colleges of education. 

From these responses, the following conclusions 
may be drawn: 

1. Present methods of preparing college teachers 
are unsatisfactory. 

2. Special programs must be established by 
graduate schools for prospective college teachers. 
The possibility exists that only minor modifications 
of the present graduate school program will result 
in significantly better preparation for the prospective 
college teacher. 

3. The lack of professional feeling in the pro- 
fession of college teaching is a contributing factor in 
the inadequate preparation of college teachers. 

4. Differences of opinion between the college ad- 
ministrator and the graduate school administrator as 
to the function of the college, the duties of the college 
instructor and the skills required by the beginning 
college teacher would appear to be another important 
factor contributing to present dissatisfaction with the 
preparation of college teachers. 

5. Problems of instruction in Negro colleges dif- 
fer in kind and magnitude from those in other schools. 

Further, this study offers to graduate school ad- 
ministrators positive suggestions for improving 
present methods of preparing college teachers. 


Microfilm copy of complete manuscript of 149 
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A STUDY OF BUSINESS EDUCATION IN 
THE PUBLIC SECONDARY SCHOOLS 
OF NEW MEXICO 


(Publication No. 6305) 


Vernon V. Payne, Ed.D. 
New York University, 1953 


The Problem 

The main problem of this investigation was to 
study business education in the public secondary 
schools of New Mexico for the purpose of making 
proposals for its advancement. Data were gathered 
that answered the following questions concerning busi- 
ness education in the schools surveyed: 

1. What are the purposes of business education as 
indicated by administrators and business teachers ? 

2. What are the business phases of the business 
education curricula? 

3. What physical plant and equipment are provided 
for administering the business education program ? 

4. What is the professional status of the business 
teacher ? 

5. What is the status of student personnel? 

6. On the basis of the facts that answer Questions 
1 through 5, what proposals can be made for the ad- 
vancement of business education in the public secon- 
dary schools of New Mexico? 


Method 

Two checklists were constructed for use in gather- 
ing information — one for the school administrators 
and one for the business teachers. Checklist data 
were secured for the school year 1949-50 by inter- 
viewing administrators and business teachers in 55 
per cent of the public secondary schools and by re- 
questing information from the remaining schools by 
mail. Addition information was secured from the 
files of the New Mexico State Department of Educa- 
tion, Santa Fe, New Mexico for the school years 1947- 
48, 1949-50, and 1951-52. 

The findings were analyzed in terms of guiding 
principles selected from authoritative sources and 
in terms of principles generally accepted by admin- 
istrators and business teachers as shown by the check- 
list data. Numerous comparisons were made, certain 
trends were noted, and proposals for the advancement 
of business education were made. 


Conclusions 

The philosophies expressed by administrators and 
business teachers show that they think it is the re- 
sponsibility of the public secondary schools to pro- 
vide both vocational and non-vocational business edu- 
cation. 

The amount of budget allotted to business educa- 
tion equipment is inadequate in most schools. 

There is a general upward trend in high school 
enrollments and in enrollments in business subjects 
with the latter increasing at a greater rate than the 
former. Typewriting I, bookkeeping I, typewriting II, 
and shorthand I, in the order named, are the most 
popular business subjects in terms of the number of 
enrollees. 


Adequate facilities for the placement and follow- 
up of business graduates are not generally provided. 

The number of business teachers holding advanced 
degrees in increasing. Business teachers have four 
or more years of college training and, in most in- 
stances, have one or more years of teaching exper- 
ience. 

A need for revision and reorganization of business 
education curricula is evidenced by (a) the gap between 
philosophies expressed and actual practice and (b) the 
failure of most schools to make curricular changes in 
recent years. The current practice indicates that 
typewriting, bookkeeping, and shorthand constitute a 
typical offering of business subjects. Both vocational 
and non-vocational functions are served by these 
three subjects; however, the clerical, selling, and 
basic business phases appear to be neglected. 


Recommendations 

Ways and means should be devised to obtain ade- 
quate high school budgets for the securing and main- 
taining of instructional equipment in business educa- 
tion. 

Adequate facilities should be provided for place- 
ment and follow up of business graduates. 

A majority of the business teachers in the high 
schools of New Mexico should have at least a master’s 
degree. 

Curricular materials in business education should 
be brought up-to-date as needed changes are revealed 
by occupational surveys, activity analyses, follow-up 
studies, and changed social and economic conditions. 
The public secondary schools of New Mexico should 
expand their offering in the field of business educa- 
tion to include more basic business subjects. General 
business courses should not only be required for all 
business pupils but should be made available to all 
high school pupils. 


Microfilm copy of complete manuscript of 282 
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ATTITUDES AND OPINIONS OF 
MISSOURI TEACHERS AND ADMINISTRATORS 
RELATIVE TO SOME PROBLEMS IN THE 
FURTHER PROFESSIONALIZATION 
OF TEACHING 


(Publication No. 6080) 


Marvin Herman Platz, Ed.D. 
University of Missouri, 1953 


Purpose 

The major problem of this study was the deter- 
mination of the attitudes and opinions of educational 
workers in Missouri toward selected issues, problems, 
and practices affecting the professionalization of 
teaching in Missouri which now exist or which may 
exist in the future. 
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Method of Research 

Literature pertaining to problems in the profes- 
sionalization of teaching was thoroughly studied in an 
effort to gather information for this survey. The 
findings were used in the preparation of an information 
blank which was the source of all of the data pertaining 
to the persons included in this investigation. Because 
the mailing list of the Missouri State Teachers Asso- 
ciation includes approximately one-hundred per cent 
of the public school teachers in Missouri it was used 
as the major source of a stratified random sample of 
classroom teachers and school administrators for 
this study. 


Major Conclusions 

More than three-fifths of each of the positional 
groups here studied except the rural teacher group 
think that the level of education required for beginning 
teachers should be high enough to make it impracti- © 
cal for a person to teach on a temporary basis. 

Missouri classroom teachers and school adminis- 
trators here studied as a group believe that: 

1. Several selective admittance factors and sev- 
eral selective retention factors should be considered 
in the entrance to and the continuation in programs of 
teacher education, and that the admittance standards 
should be set by the Missouri State Teachers Asso- 
ciation in cooperation with the Missouri State Depart- 
ment of Education. 

2. All institutions of higher learning in Missouri 
offering programs of teacher education should be re- 
quired to meet certain standards with respect to 
teaching staff and facilities, and that the Missouri 
State Teachers Association in cooperation with the 
Missouri State Department of Education should be 
responsible for determining whether these institutions 
qualify to offer programs of teacher education. 

3. The Bachelor’s Degree should be required of 
new applicants for teaching certificates, and that the 
Master’s Degree should be required of new applicants 
for school administrative certificates. 

4. Those teachers and administrators having less 
than a Bachelor’s Degree or lacking certification re- 
quirements should earn not fewer than eight hours of 
college credit every two years. 

0. From one to four years of teaching experience 
in addition to college preparation should be required 
for life or permanent certificates. 

6. That teachers should be required by employing 
school districts to give evidence of professional im- 
provement periodically. 

7. Their community or county teachers associa- 
tions are relatively weak. 

8. A considerable amount of professional pres- 
sure should be brought to bear upon violators of the 
Code of Ethics of the Missouri State Teachers Asso- 
ciation. 

9. The present Missouri continuing contract ten- 
ure law is unsatisfactory and should be strengthened. 

The rural school teachers in this study favor gen- 
erally lower levels of college preparation for new 
applicants for teaching certificates and administra- 
tive certificates appreciably more than do any of the 
other positional groups. | 


There is a definite and positive relationship be- 
tween the number of semester hours of college credit 
that the respondents have and the level of college 
preparation that they favor for new applicants for 
certificates within their positional groups. Neither 
age nor sex appears to be a factor here, but married 
respondents generally favor lower levels of prepara- 
tion than single ones do. 

Professional education courses which have been 
taken by the respondents appear to have been more 
satisfactory for school administrators and for teachers 
at the elementary level than for teachers at the sec- 
ondary level. 

Subject matter courses which have been taken by 
the respondents appear to have been more satisfac- 
tory for teachers at the secondary level than for 
teachers at the elementary level and for school ad- 
ministrators. 
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THE STATUS OF 
CONSUMER EDUCATION COURSES 
IN COLLEGES AND UNIVERSITIES 


(Publication No. 6394) 


Wilmoth Christian Price, Ph.D. 
University of Minnesota, 1953 


A preliminary survey revealed approximately 500 
general consumer courses being currently taught in 
1,884 institutions of higher learning in the United 
States. By means of three questionnaires dealing 
with objectives, materials, activities and criteria of 
general consumer courses, an attempt was made to 
obtain facts and opinions regarding present practices 
and possible future developments in consumer teach- 
ing to be used in establishing criteria for an adequate 
consumer education program at the college and uni- 
versity level. Using the multiple phase sampling 
technique questionnaires were mailed to consumer 
educators in February, 1953, and about eighty-three 
per cent of them responded. Data received from re- 
spondents were subsequently verified by personal in- 
terviews with six of these same educators. 

Some of the characteristics of college consumer 
teaching revealed by this study are as follows: 

Interest in the area of consumer education at the 
college level appears to be growing, with the possi- 
bility of more classes for adults and more consumer 
teacher training courses. 

While educators believe the teaching of consumer 
competencies is important for all college students, 
the general consumer courses are not available to 
everyone because of departmental requirements and 
other restrictions. 

Instructors’ opinions differ as to whether consumer 
material is properly classifiable as subject matter 
of economics, home economics, general education, etc. 

Consumer courses are generally concerned with 
more than the practical purchasing problems of the 
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individual. Problems related to the consumer’s posi- 
tion and responsibility in society are usually con- 
sidered more important than techniques in buying. 

The considerable amount of student interest and 
participation in class activities is an important char- 
acteristic of consumer courses. This is desirable 
in such a course that deals with problems in the im- 
mediate environment of the student. 

The use of a variety of teaching-learning activities 
and materials also appears to be characteristic of 
general consumer courses. These varied approaches 
_ to the problems of consumers appear to be more ef- 

fective than formal classroom methods in teaching 
consumer competencies. 

A serious shortcoming of the present courses is 
the fact that topics which educators emphasize in 
their courses in some cases do not relate to objectives 
which they consider important and vice versa. 

Recommendations made in regard to basic con- 
Sumer courses are: 

That at least one basic consumer course be avail- 
able to all students. It should be offered at least 
twice during the year. There should be no prerequi- 
sites. 

That it should be offered in the department in 
which it would be available to the largest number of 
students. 

That courses should give equal emphasis to broad 
aspects of consumption and practical problems. 

That attitudes and appreciations should be em- 
phasized. | 

That no basic text should be used in these courses. 

That content organization should be a combination 
of general problems of consumers and specific com- 
modities. 

That courses should be flexible to adjust to needs 
of student groups. 

That several devices for the evaluation of student 
achievement be used in the course. 

Other recommendations are as follows: 

That institutions of higher learning expand their 
consumer education offerings in order to increase 
college enrollments and better serve needs of their 
connumities. 

That consumer information centers be established 
in colleges to help students and faculty of the colleges 
and members of the communities. 

That investigation be made to determine how more 
adequate preparation of consumer teachers may be 
provided. 

That study be made of consumer education needs 
of young people at different educational levels from 
grades one through sixteen. 
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ACHIEVEMENT AND CAPACITY: 
A COMPARATIVE STUDY OF PUPILS 
WITH LOW ACHIEVEMENT AND 
HIGH INTELLIGENCE QUOTIENTS WITH 
PUPILS OF HIGH ACHIEVEMENT 
AND HIGH INTELLIGENCE QUOTIENTS IN A 
SELECTED NEW YORK CITY HIGH SCHOOL 


(Publication No. 6306) 


Irving Ratchick, Ed.D. 
New York University, 1953 


The purpose of this investigation was to study the 
problem of underachievement in a selected New York 
City High School. The assumptions were as follows: 
firstly, that differences between high achievement 
and low achievement were to some degree caused by 
school experiences, environmental forces, and per- 
sonality structure; secondly, that the elements re- 
lated to underachievement would be determined by 
using certain instruments together with additional 
information obtained by investigating the school records. 

Preliminary steps to making the study involved the 
formation of two groups of pupils, each consisting of 
26 pupils. Members of both groups were matched 
according to sex, age, and intelligence quotients; 
furthermore, they were in the junior and senior years 
of high school. The experimental group comprised 
pupils with intelligence quotients of 110 or more and 
averages for three terms of approximately 70 per cent 
or less, and the control group comprised pupils with 
intelligence quotients of 110 or more and averages for 
three terms of approximately 85 per cent or more. 

Procedures used in this study consisted of giving 
a battery of instruments to both groups for compari- 
sons in reference to personal problems, reading abil- 
ity, achievement, and personality, and examining the 
elementary, junior and senior high school records to 
obtain personal and school data on the vocational and 
avocational interests of pupils of each group. In addi- 
tion, questionnaires were given to the parents of mem- 
bers of both groups to ascertain family background, 
and rating scales were given to teachers for their 
impressions of members of both groups. 

Significant differences based on the “t” test at the 
5 per cent level were found to exist between the two 
groups in reference to parts of the following instru- 
ments: Mooney Problem Check List, High School 
Form (Home and Family Relationships, The Future: 
Vocational and Educational, Adjustment to School 
Work, and Curriculum Teaching Procedures): Bell 
Adjustment Inventory (Home Adjustment, Health Ad- 
justment, and Emotional Adjustment); Iowa Silent 
Reading Test (Comprehension of Reading Matter, 
Word Meaning, and Sentence Meaning); Otis Group 
Intelligence Scale (Proverbs and Memory); and the 
Kuder Preference Record (Scientific Activities and 
Artistic Activities). It was also found that absences 
in high school were more prevalent among the mem- 
bers of the experimental group than of the control 
group. Furthermore, from responses to question- 
naires given to the parents, it was revealed that a 
greater percentage of mothers of members of the 
control group than of the experimental group were 
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graduated from college and preferred reading as a 
hobby. 

Since no single element was found to be related 
to all cases of underachievement, an investigation of 
underachievement simultaneously includes studies of 
the various phases of the educational process. Some 
of these phases are in the areas of the construction, 
administration, and use of tests and measurements, 
further research in reference to achievement and 
reading ability, and factors relating to reading abil- 
ity, emotional adjustment and its relationship to a- 
chievement, and the effects of the socio-economic 
status of the family upon the achievement of pupils. 
The investigator believes that on the basis of the 
collection and interpretation of data relative to this 
study, there will be less opportunity for underachieve- 
ment to develop if greater attention can be focused up- 
on the following areas: closer relationships between 
feeder schools and the high school, in order to find 
out more about pupils; continual evaluation to deter- 
mine how well the curriculum and services of the 
school are meeting the needs of youth; a re-examina- 
tion by teachers of their role in relation to those 
under their guidance; and a periodic reminder to 
parents as to what their role can be in the education 
of their children. 
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THE INTERRELATIONSHIP 
OF THE TRAINING SCHOOL WITH 
THE COLLEGE PROGRAM OF INSTRUCTION 
IN WESTERN ILLINOIS STATE COLLEGE 


(Publication No. 6004) 


John Curtin Roberts, Ed.D. 
University of Illinois, 1951 


Purpose 

The purpose of the study is to determine and de- 
scribe (1) the ideal relationship between the Labora- 
tory School and the College teacher education program 
as stated in printed, mimeographed and other official 
documents of Western Illinois State College, and the 
ideal relationship between the Laboratory School and 
the College teacher education program as stated by 
writers and research workers in the field; (2) the 
way and manner in which the Laboratory School and 
College teacher education program of Western Ili- 
nois State College are deficient in certain instances 
in this relationship, and the direction in which changes 
should be made in order to remove the deficiencies in 
the relationship between the Laboratory School and 
the College teacher education program. The study 
also includes (3) a description of some of the steps 
which have been taken to remove the deficiencies in 
the relationship between the Laboratory School and 
the College teacher education program of Western 
Illinois State College. 


Conclusions 

I. The Laboratory School of Western [llinois 
State College was established in 1902 to provide: (1) 
a superior school for observation and participation 
by college students, (2) an example for the public 
schools, and (3) an opportunity for educational ex- 
perimentation. 

II. The Laboratory School is not a superior school 
generally and becomes progressively less so from 
the primary grades on. Through the school the em- 
phasis is increasingly placed on subject matter spe- 
cialization and correspondingly, the emphasis on the 
total aspects of child development diminishes. These 
points of emphasis reflect the attitudes of most of the 
college departments. However, those departments 
which place greater emphasis on pupil growth are the 
more efficient in producing excellent teachers. 

III. Cooperation is needed to reduce the lag be- 
tween theories taught in the College teacher education 
program and the practices in the Laboratory School. 
Such cooperation could be achieved through an in- 
service training program designed to reduce the 
“master-servant” relationship between the College 
and Laboratory School faculties and to reduce the 
“allergy to change”. 

IV. The Laboratory School is used principally 
for observation and student teaching. The purposes 
should be revised to exclude educational experimen- 
tation, little of which has taken place in the school. 


Recommendations 

I. To educate teachers better it will be necessary 
to secure a larger proportion of Laboratory School 
pupils with I.Q.s of less than 100. 

II. The purposes of the Laboratory School should 
be to provide: (1) a superior school situation for ob- 
servation by college students and faculty, (2) an op- 
portunity for participation and student teaching by 
college students, and (3) an example for the schools 
of this area. 

III. Cooperative planning between the College and 
Laboratory School faculties should produce agreement 
on principles and purposes in the teacher education 
program. 

IV. Many special methods classes should be aban- 
doned and the few remaining should be taught by the 
supervising teachers. 

V. Selection and promotion of faculty for the 
teacher education program should be according to: 
(1) ability to teach, (2) understanding of child de- 
velopment, and (3) skill in the use of the tools of 
education. 

VI. The broadening of the high school program 
of studies should continue. 

VII. The high school teacher education program 
needs far greater emphasis on child development and 
less emphasis on subject matter specialization. The 
College should adopt a single curriculum in teacher 
education with the major portion of the work required 
courses. 
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THE TREATMENT OF 167 ENGLISH USAGES 
IN TWELFTH-GRADE 
LANGUAGE TEXTBOOKS, 1931-1951 


(Publication No. 6007) 


Elizabeth Hartley Rusk, Ph.D. 
University of [llinois, 1953 


This study attempted to answer the following ques- 
tions: (1) Do the twelfth-grade language textbooks 
published between 1930 and 1951 differ from earlier 
textbooks in standards relative to certain English 
usages? (2) Are the standards of the twelfth-grade 
textbooks published in these years consistent with 
current usage? (3) Do the textbooks vary within the 
twenty years in their standards relative to these 
usages ? 

The study was limited to 167 usages known to 
have been considered by linguists to be either estab- 
lished or disputable and known to have been inappro- 
priately treated in textbooks published before 1931. 
Facts and authoritative opinions were collected con- 
cerning current usage practice relative to each of the 
167 expressions. On the basis of this evidence, a 
level of acceptability was designated for each usage: 


standard at all levels, standard informal, or disputable. 


The selection of twelfth-grade textbooks was made 
from titles appearing in reviews in the English Jour- 
nal, in state textbook adoption lists, and in courses of 
study. It is believed that most of the twelfth-grade 
language textbooks published between 1930 and 1951 
have been used in this study — a total of sixty books. 
Textbook editors and salesmen supplied evidence 
that at least thirty-three of these books were widely 
used in secondary schools at some time during the 
twenty years. 

The standards of each textbook relative to each of 
the 167 usages were recorded in terms of the level of 
acceptability designated by the linguists. These data 
were grouped in four five-year periods according to 
the publication date of each book. The comparison 
with textbooks published before 1931 was based on 
the number of books condemning a usage without qual- 
ification. 

The following facts stand out from this study: 

1. Twelfth-grade language textbooks published 
between 1930 and 1951 are more liberal than were 
earlier books: 

a. Of the ninety-six standard usages condemned 
by textbooks published before 1931, fifty-six per cent 
are condemned by less than twenty of sixty twelfth- 
grade textbooks published since that date. 

b. Of the sixty-five usages on a disputed cultural 
level, thirty-eight per cent are condemned by less 
than twenty of sixty twelfth-grade textbooks published 
Since 1930. 

2. The standards of twelfth-grade language text- 
books are not entirely consistent with the actual lan- 
guage practice of cultivated people: 

a. Of the ninety-six standard usages, thirty- 
three per cent are condemned by between nineteen 
and thirty-five of sixty twelfth-grade books. 

b. Of the ninety-six standard usages, ten per 
cent are condemned by between thirty-four and fifty 
of sixty twelfth-grade books. 





3. In regard to disputed usages, twelfth-grade 
textbooks tend to be liberal when the level of accept- 
ability is considered by some linguists to be substand- 
ard and by other linguists to be standard at all levels. 
The textbooks tend to be conservative when the level 
of acceptability is considered by some linguists to 
be sub-standard and by other linguists to be standard 
informal. 

4. Linguists tend to be more conservative in 
attitude toward the problems related to word form 
than toward those of syntax or of word choice. 

0. Twelfth-grade textbooks tend to be more con- 
servative toward the problems of word form and the 
problems of syntax than toward those of word choice. 

6. There is some indication that, as a group, the 
twelfth-grade textbooks published between 1940 and 
1946 are more conservative than the books published 
during either the preceding or the following five-year 
periods. 


Microfilm copy of complete manuscript of 444 
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PROGNOSIS OF FIRST-TERM PITMAN 
SHORTHAND: THE RELATIONSHIP BETWEEN 
CERTAIN CHARACTERISTICS OF 
VOCATIONAL HIGH SCHOOL PUPILS AND 

* THEIR ACHIEVEMENT IN 
FIRST-TERM PITMAN SHORTHAND 


(Publication No. 6277) 


Christopher M. Ryan, Ph.D. 
New York University, 1953 


In an endeavor to set up a predictive index of 
achievement in first-term Pitman shorthand in the 
vocational high schools of New York City, five tests 
assumed to measure the pupil characteristics of 
perseverance, phonetic discrimination, familiarity 
with business terms, ability to spell, and skill in 
handwriting were devised and administered in Septem- 
ber, 1951 to groups of pupils in three New York City 
vocational high schools: namely, 213 pupils at Cen- 
tral Commercial; 90 pupils at Dodge; and 74 pupils 
at Maxwell. 

The scores of the pupils at Central Commercial 
in these tests were correlated with their average 
scores in five uniform, objective, achievement tests 
in first-term Pitman shorthand constructed by the 
stenography department of that school and adminis- 
tered there in the term beginning September, 1951. 

The coefficients of correlation between the aver- 
age scores of these pupils in the tests of shorthand 
and their scores in the five tests of pupil character- 
istics were as follows: with perseverance, .223; 
with phonetic discrimination, .275; with familiarity 
with business terms, .137; with spelling, .316; and 
with handwriting, .046. 

Employing the Wherry-Doolittle method of test 
selection, the maximum coefficient of multiple corre- 
lation between pupils’ scores in the five tests of pupil 
characteristics and their average scores in the tests 
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of shorthand achievement was found to be .3606 for a 
battery consisting of the tests of Spelling, Phonetic 
Discrimination, and Familiarity with Business Terms. 

Utilizing additional existing data, specifically, the 
intelligence quotients and the silent-reading grade 
equivalents of the pupils participating in the study at 
Central Commercial, the Wherry- Doolittle technique 
was again employed. This time, the maximum coef- 
ficient of multiple correlation was .3715, based upon 
scores in the tests of Spelling and Phonetic Discrim- 
ination, coupled with intelligence quotients and silent- 
reading grade equivalents. 

Predicted average scores in the five shorthand 
tests administered at the Central Commercial school 
were computed from the regression equation derived 
from the battery selected from the five tests of pupil 
characteristics; namely, Spelling, Phonetic Discrim- 
ination, and Familiarity with Business Terms. These 
predicted scores were correlated with the pupils’ 
actual average scores in the shorthand tests, and a 
coefficient of .401 was obtained. 

The process was continued for Dodge and Maxwell 
(the actual average in these schools being for only 
two tests). A coefficient of .277 was obtained for 
Dodge and one of .363 for Maxwell. 

A study of the data obtained indicated that a pre- 
dicted score of 76.0, based upon scores in the battery 
of the tests of Spelling, Phonetic Discrimination, and 
Familiarity with Business Terms, constituted a criti- 
cal score with respect to the prognosis of achieve- 
ment in first-term Pitman shorthand. Pupils who ob- 
tained that score or higher succeeded, with few ex- 
ceptions, in obtaining an actual average shorthand 
test score of 60.0 or over. 
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MISSOURI HIGH SCHOOL ENGLISH OFFERINGS 
REPORTED BY 
UNIVERSITY OF MISSOURI FRESHMEN 
IN RELATION TO THEIR FRESHMAN 
ENGLISH PLACEMENT TEST SCORES 


(Publication No. 6091) 


Ned Stuart Schrom, Ed.D. 
University of Missouri, 1953 


Purpose 

To analyze, describe, and interpret the high school 
English offerings reported by University of Missouri 
freshmen who have been graduated from Missouri high 
schools and entered the university in September, 1951, 
and September, 1952. Interpretation of the offerings 
reported in four classifications of Missouri high 
schools was facilitated by recording and comparing 
the scores attained by the reporting students on the 
freshman placement tests. 


Method of Research: 
High school English offerings reported by 1,619 


University of Missouri freshmen were recorded on 
IBM tabulating cards. An evolved group of forty 
categories for each year of study served as the basis 
for recording the reported grammar and composition 
offerings, literature offerings, teaching aids, and 
classroom activities. 

Each reporting student’s freshman placement test 
scores were recorded on his identified IBM tabulating 
card. Statistical procedures culminating in the com- 
putation of sixty-six critical ratios showed the com- 
parative achievement on the freshman placement 
tests of the reporting students. Critical ratios were 
computed between mean raw scores on the American 
Council on Education Psychological Examination for 











College Freshmen, and two of the Cooperative Eng- 
lish Tests, Test A: Mechanics of Expression and 
Test B2: Effectiveness of Expression, of students in 
each classification of schools; between mean raw 
scores on the Cooperative English Tests of students 
who studied three years of English and those who 
studied four years of English; between mean raw 
scores on the Cooperative English Tests of compared 
groups of students who reported divergent English 
offerings during successive years of study. Critical 
ratios of 1.96 or higher were accepted as indicative 
of statistically significant differences at the .05 level 
of significance. 

















Major Conclusions: 

1, Formal grammar drill is much in evidence in 
all classifications of schools, particularly during the 
first and second years of study. 

2. There was a yearly decline in emphasis on 
grammar in all classifications of schools, but regard- 
less of the amount of time spent on grammar it in- 
volved indices of formal grammar drill during suc- 
cessive years of study. 

3. Fewer than one-half of the students in any 
classification of schools reported theme writing dur- 
ing each year of study, while many students reported 
theme writing and grammar as separate entities or 
indicated in other ways that their offerings were not 
characterized by the “application of grammar.” 

4. Theme writing was not creative writing to any 
marked degree during any year of study. 

5. There was a yearly increase in emphasis on 
literature in all classifications of schools, being 
especially marked during the third and fourth years 
of study. 

6. Memorization of poetry does not play an im- 
portant role in the literature offerings reported for 
any classification of schools. 

7. Increased time spent on literature during suc- 
cessive years of study evidently was accompanied by 
increased thoroughness of study, for incidence of 
reported interpretation of the author’s style of writing 
also increased. 

8. Book reports were not an important offering 
in regard to interpreting literary selections, for as 
incidence of interpretation increased, fewer students 
reported book reports. 

9. No classification of schools manifested a trend 
toward the development of so-called “fusion” courses, 
Class AAA schools being the only schools reported by 
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even a few students as having combined English and 
history (or social studies) offerings. 

10. No classification of schools was reported as 
having used audio aids and films to a degree that 
would justify considering them important teaching 
aids during any year of study. 

1. No classification of schools has been repre- 
sented as emphasizing the incorporation of current 
materials into reading, composition, and oral activ- 
ities. 

12. The evidence does not indicate interpretation 
of literature, or the development of writing practice, 
as having been markedly facilitated by the use of 
essay type examinations. 

13. Non-public schools do not offer Speech and 
Journalism courses during the fourth year of study 
as frequently as the other classifications of schools. 

14. No classification of schools was represented 
by reporting freshman students who demonstrated 
the possession of a higher level of intelligence than 
the students of any other classification of schools, as 
measured by the ACE Psychological Examination. 

15. Statistically significant differences between 
mean raw scores on the Cooperative English Tests of 
students representing the four classifications of 
schools are evidently not caused by reported gram- 
mar and composition offerings, for these offerings 
were similarly reported for all classifications of 
schools. 

16. Apparently, the majority of the students who 
planned to attend college pursued four years of high 
school English. 

17. The importance of the fourth year of English 
in contributing to achievement on the Cooperative 
English Tests is confirmed by the evidence that in 
no single instance did students who had studied four 
years of English attain a lower mean raw score than 
did those who pursued three years of English. 

18. Reported offerings were of more importance 
in the comparative achievement on the Cooperative 
English Tests of groups within classifications of 
schools than in determining the causes of the superi- 
ority of the mean raw scores of one classification of 
schools over another. 

19. Apparently, those students who reported 
Speech during the fourth year of study did not contri- 
bute to the superiority of the four year group. They 
did not score significantly higher on the Cooperative 
English Tests than did the students who reported 
only three years of English. 

20. Achievement on a test of mechanics of ex- 
pression was not dependent on having emphasized 
grammar during a majority of the years of study, 
for the students who emphasized literature, or spent 
only one-half time on grammar, attained higher mean 
raw scores. 

21. No group of students who emphasized gram- 
mar can be said to have been assured of as much 
facility on the test of effectiveness of expression as 
was the case with those who reported an emphasis 
on literature, or one-half time to literature, during 
a majority of the years of study. 

22. Having written themes during high school Eng- 
lish does not assure facility with language mechanics 
and language effectiveness of expression. 


23. The evidence included in this study portrayed 
the superiority on the Cooperative English Tests of 
the relatively low number of students who reported 
“application of grammar.” Therefore, it seems rea- 
sonable to conclude that if more students had been 
offered grammar and composition in situations that 
caused each offering to complement the other, rather 
than contributing to grammar drill and theme writing 
as separate entities, the number of university fresh- 
men who attain scores necessitating remedial place- 
ment in freshman English would be materially re- 
duced. 
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A STUDY OF THE 
OUT-OF-SCHOOL EXPENDITURE OF TIME 
OF HIGH SCHOOL STUDENTS 
ENROLLED IN A SUBURBAN HIGH SCHOOL 


(Publication No. 6364) 


Ralph Leonhardt Steffek, Ed.D. 
Wayne University, 1953 


This inquiry was undertaken to determine how 
students enrolled in a suburban high school spend 
their out-of-school time. A prime concern, however, 
was to discover the impact of sex, grade level, intel- 
ligence, school achievement, attitudes toward school 
and schooling, and of length of television set possession 
upon these expenditures of out-of-school time. The 
study further provided that implications for improving 
schooling within the present organization of the school 
program, for changing the present organization of the 
school program, and for more effective management 
of school-community communication be considered. 

A representative sample of students enrolled in 
Grosse Pointe Senior High School, Grosse Pointe, 
Michigan, was drawn. Each student in the sample 
filled out a personal data sheet. Needed additional 
personal data was secured from office and counselor 
records. Each student in the sample recorded on 
time data sheets the nature of his expenditure of out- 
of-school time for seven consecutive days. The sam- 
ple was staggered to achieve reporting throughout 
the school year 1951-52. 

Data so secured was classified and prepared for 
statistical manipulation. Classifications for sex, 
grade level, intelligence in terms of intelligence 
quotients, school achievements in terms of honor 
point averages and in terms of averages of personal 
qualifications ratings, parent and student attitudes 
toward school, and for classifying length of televi- 
sion set possession were established. Categories for 
classifying out-of-school time in curricular, extra- 
curricular, community, home responsibilities, self, 
work-for-pay, recreation, television viewing, and 
sleep and rest related activities were established. 

Using personal data classifications as sorting 
factors, average hours expended each week in each 
category of out-of-school activity were determined. 





1054 


EDUCATION 





Means, standard deviations, and levels of statistical 
significance for all such average expenditures were 
computed. 

In general, in this study, high school students 
averaged spending their out-of-school time each week 
as follows: 


1. 6.8 to 13.7 hours in curricular related activities. 


2. 2.8 to 7.5 hours in extra-curricular related 
activities. 

3. 2.8 to 5.3 hours in community related activities. 

4. 2.6 to 8.3 hours in home responsibilities re- 
lated activities. 

5. 2.0 to 6.1 hours in self related activities. 

6. 2.2 to 8.2 hours in work-for-pay related 
activities. 

7. 13.7 to 22.5 hours in recreation related 
activities. 

8. 5.0 to 10.0 hours in television viewing. 

9. 61.5 to 65.3 hours in sleep and rest related 
activities. 

How families feel about school and schooling appar- 
ently was the most significant factor influencing ex- 
penditure of out-of-school time of high school students 
in this study. Students who reported that they were in 
agreement with their parents in considering school to 
be important spent significantly more time in curricu- 
lar related, in extra-curricular related, and in com- 
munity related activities, but spent significantly less 
time in work-for-pay related and in television view- 
ing than did students who reported that they were in 
agreement with parents that school was satisfactory 
terminal education. 

In this study, how school personnel rated students 
in personal qualifications and in curricular perform- 
ance was highly significant because these apparently 
constituted other reflections of family attitudes to- 
ward school and schooling. Grade level and sex in- 
fluenced some areas of out-of-school expenditures 
of time; however, intelligence and length of televi- 
Sion set possession appeared to affect few areas. 

Since how families feel about school and schooling 
is apparently such a highly significant factor affecting 
the out-of-school expenditure of time of high school 
students, school personnel have professional and 
social responsibilities for assisting families to re- 
examine these attitudes. By providing each child 
with an opportunity to succeed in terms of his own 
ability, aptitudes, and interests, by being concerned 
with the impact of multiple learning inherent in every 
experience the child has under the supervision of the 
school with all school employees, and by improving 
communication between all personnel, family attitudes 
will be modified. 

The study further implies that school personnel 
should consider integrating a work-experience into 
the present curriculum, that means should be developed 
for extending the influence of the schools to affect 
television programming, and that recreation related 
activities be curtailed as other community organiza- 
tions assume such responsibility. School-community 
communication would be improved provided that 
school personnel encouraged every community organi- 
zation to appoint student representatives to top plan- 
ning boards and committees. 


Further studies are needed to determine how in- 
dividual, family, and community attitudes toward 
school and schooling are formed and how individuals, 
families, and communities are helped to re-examine 
these attitudes to accept more favorable ones. 
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CHARACTERISTICS OF RECIPIENTS 
AND NON-RECIPIENTS OF FINANCIAL AID 
AT FLORIDA STATE UNIVERSITY 


(Publication No. 6018) 


Glover Emerson Tully, Ed.D. 
University of Illinois, 1953 


This study sought to examine four hypotheses 
underlying financial aid policies at Florida State 
University. The hypotheses were: 

Hypothesis One: Students who apply for a particu- 
lar kind of financial aid exhibit personal traits no 
different from the traits exhibited by (a) applicants 
for other types of financial aid and (b) non-applicants 
for financial aid. 

Hypothesis Two: Students who apply for financial 
aid have no greater financial need than do students 
who do not apply. 

Hypothesis Three: Students who apply for finan- 
cial aid are no less informed about the financial sta- 
tus of their families than are students who do not 
apply for financial aid. 

Hypothesis Four: Students who meet the criteria 
for gift awards and who receive such awards will show 
no greater achievement in terms of grade point aver- 
age than shown prior to being selected as recipients. 

In addition to subjecting these hypotheses to test, 
a review was made of the studies and investigations 
that have been made on the subject of financial aid 
to college students. This review indicated that only 
a relatively small amount of empirical evidence on 
the problem of financial aid appears in the literature 
of higher education. This evidence was judged to be 
insufficient to support any one of the contrasting 
points of view toward the basic purpose of financial 
aid. Then too, the evidence was found to be inade- 
quate for translating the three generally accepted 
award criteria of academic ability, financial need, 
and personal traits, into operational terms. 

The program of student personnel services, in- 
cluding financial aid services, at Florida State Uni- 
versity was described. Ten standards for measuring 
the adequacy of the financial aid services were de- 
fined. The statement of these ten standards resulted 
from a logical consideration of the problem of award- 
ing financial aid. The tests of the four selected hy- 
potheses were intended to discover the validity, inso- 
far as possible, of some of the administrative pro- 
cedures prescribed by the ten standards or yard- 
sticks for appraising the adequacy of the financial 
aid services. 
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In the test of Hypothesis One, counselor ratings of 
recipients and non-recipients of financial aid at Florida 
State University were subjected to analysis of variance. 
Recipients of the various kinds of aid, as well as non- 
recipients, were found to possess in general the same 


personal triats as revealed by counselor ratings. These 


findings did not provide a basis for the rejection of 
Hypothesis One. 

Hypothesis Two was only partly supported by the 
results of this study. Although both recipients and non- 
recipients of financial aid at Florida State University 
reported equal difficulty in obtaining sufficient income 
to meet necessary expenses, non-recipients reported 
greater family income than did recipients. 

Hypothesis Three was supported by the findings. 
Not only did recipients and non-recipients of scholar- 
ships, educational loans, and student employment dis- 
play a similar degree of knowledge about the financial 
status of their families, but the students in both cate- 
gories revealed high consistency in reporting informa- 
tion about family financial status after an interval of 
four weeks. 

Hypothesis Four, which advanced the thesis that 
the academic achievement of students who received 
gift scholarships would not be improved over their 
academic achievement prior to receiving an award, 
was neither fully supported nor rejected by the find- 
ings of the investigation. Assumptions inherent in the 
experimental design of the test Hypothesis Four re- 
duced rigor of the test. 

Recommendations for additional study were made. 
These recommendations cited specific studies and in- 
vestigations that may possibly yield evidence for ap- 
praising further the procedures and policies now used 
to grant financial aid to college students. 
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THE INVARIANCY, VALIDITY, AND 
RELIABILITY OF A RATIO OF MEASURES 
OF COMPLEX OVER SIMPLE PERFORMANCE 


(Publication No. 6365) 


Lawrence H. J. Valade, Ed.D. 
Wayne University, 1953 
Advisor: Wm. Reiz 

The problems of this study were resolved into 
three hypotheses: 

1. The factors of sex, school, motor control, rate 
of learning, grade, and all their interactions, have no 
significant effects upon the ratios derived from the 
Courtis General Development Test. 

II. The Courtis General Development Test has a 
satisfactory degree of validity. 

Ill. The Courtis General Development Test has a 
satisfactory degree of reliability. 

The subjects of the investigation were 108 children 
from the 6B, 6A, and 7B grades of four of the public 


elementary schools of Highland Park, Michigan. These 
children were each given two Courtis Tests of Motor 
Control, one Rate of Learning Test, and one Courtis 
General Development Test. 

The technique of a variance analysis was used to 
verify the first hypothesis. The result of this analy- 
sis showed that none of the factors under consideration 
had any effects upon the ratios under investigation. 
The analysis of variance also showed that the effects 
of only eight of the interactions of these factors re- 
mained in doubt, while all others were insignificant 
in influencing these ratios. 

The second hypothesis was studied by comparing 
the results of the Courtis General Development Test, 
as given to a class of forty children, with the results 
of the Thurstone Primary Mental Abilities Test, as 
administered to the same forty children. The com- 
parison was effected by computing the Pearson Prod- 
uct-Moment Correlation Coefficients of each of the 
three ratios derived from the Courtis General Devel- 
opment Test with the correlation coefficients of each 
of the five Thurstone Tests of Primary Mental Abil- 
ities. The results showed that ten of the fifteen co- 
efficients were statistically insignificant; the re- 
maining five proved to have a satisfactory degree of 
validity. These five were the correlations of the 
Thurstone Space Test with each of the three ratios 
derived from the Courtis General Development Test, 
and the second ratio derived from the Courtis Gen- 
eral Development Test with each of the Thurstone 
Tests of Verbal Meaning and Reasoning. 

Hypothesis Three was confirmed by the use of the 
maximum likelihood estimate method. The coeffi- 
cient thus computed was .964, which showed that the 
Courtis General Development Test had a satisfactory 
degree of reliability. 
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AN EVALUATION OF THE EFFECTS 
OF THE CORE PROGRAM UPON 
THOSE GRADUATES MAJORING 
IN THE SOCIAL SCIENCES AT 
THE STATE UNIVERSITY OF IOWA. (1950-52) 


(Publication No. 6559) 


Herbert C. Van Deventer, Ph.D. 
State University of Iowa, 1953 


Purpose 

The major purpose of this investigation was to 
determine the effects of the core program in social 
science upon the academic achievement of students 
who had earned a degree in a social science major. 
It was also intended to study the data from the records 
of these graduates to determine: (1) whether there 
were any distinctive characteristics of students ma- 
joring in the social sciences, (2) whether the transfer 
students from any one type of college did better, 
academically, than transfers from any other type of 
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college, (3) whether students transferring to the Uni- 
versity had maintained as high a grade point average 
as they had earned in the college from which they had 
transferred, and (4) whether transfer students had 
achieved as well, academically, as had the non-trans- 
fer students. 


Methodology 

The subjects of this study were seven hundred 
twenty-six students who had graduated at the convoca- 
tions of 1950-52 with degrees in eight social science 
major areas. These graduates were placed in either 
a “core” group, or a “non-core” group, on the basis 
of whether they had, or had not, taken a minimum 
number of semester hours in certain social science 
core courses. Core and non-core groups were estab- 
lished for each of the selected social science areas. 

An analysis of covariance procedure was selected 
as the best technique with which to analyze the data 
from the two groups. As an initial measure of ability, 
the percentile rank in high school graduating class 
was determined for each subject. Two measures of 
final achievement were used. One measure was the 
grade point average based on the courses taken in 
the major department at the State University. The 
second measure was the University grade point aver- 
age baséd on all courses taken in any social science 
department including those taken in the major depart- 
ment. In computing each of these measures, the so- 
cial science core courses were excluded. 

The analysis of covariance technique was employ- 
ed with the data from each of the eight social areas, 
and from the combination of these majors into one 
inclusive classification. In each analysis, the ad- 
justed difference between the means of the core and 
the non-core groups was tested for statistical signifi- 
cance. 

In addition to these analyses, the data were classi- 
fied so that comparisons of graduates could be made 
on the basis of sex, institutional sources, pattern of 
courses in the social sciences, and grade point aver- 
ages of the transfer and non-transfer, core and non- 
core, groups. 


Conclusions 

Subject to the conditions and limitations of this 
study, the following conclusions appear to be justified: 

1. There was a tendency for students majoring in 
one social science area to differ from students major- 
ing in another social science area in regard to sex 
distribution, transfer and non-transfer status, insti- 
tutional sources, pattern of courses, initial ability, 
and academic achievement. 

2. The transfer students from no one type of col- 
lege consistently excelled, academically, students 
transferring from other types of colleges. 

3. The University grade point average of transfer 
students tended to be lower than the grade point aver- 
age of the students prior to transfer. 

4. Students transferring to the University achieved 


as well, academically, as did the non-transfer students. 


9. The core group was not significantly higher in 
grade point average than was the non-core group in 
any major area, with the exception of political science 


when the grade point average in the major was the 
measure of achievement. 

6. When the data for all major areas were com- 
bined, the core group was significantly higher in 
grade point average than was the non-core group. 
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AN EXPERIMENTAL STUDY 
OF THE RELATION OF A PROGRAM 
OF SPECIFIC CREATIVE ACTIVITIES 
TO GROUP ACCEPTANCE, EMOTIONAL NEEDS, 
AND ACADEMIC ACHIEVEMENT 


(Publication No. 6285) 


Jeannette Veatch, Ph.D. 
New York University, 1953 


Summary and Conclusions 

The study was designed to ascertain the effects of 
creative activities of writing, dramatics, and dis- 
cussion upon the group’s acceptance patterns, the 
emotional needs adjustment, and the academic achieve- 
ment of eleven year old children. The teachers of the 
experimental sections of equivalent groups were 
trained to carry out the activities by means of an in- 
service program. The activities were conducted in 
the experimental groups from February to June for 
approximately one hour a day, with discussion occur- 
ring three times a week, and dramatics and writing 
each once a week. The creativity of the activities 
was encouraged by the development of minimal pat- 
tern and structure which guaranteed (1) individuality 
of product, (2) voluntary participation of children, 
(3) spontaneity of effort, (4) teacher dispensability, 
(5) elimination of required assignments, (6) omission 
of grades and marks, (7) optimum climate for pro- 
duction. 


Source of Data 

The study was carried out by means of equivalent 
groups selected from the fifth and sixth grades of the 
public schools for Negroes in Baltimore, Maryland. 
Approximately 600 children in eight pairs (sixteen 
groups in all) were used. All of the groups finally 
selected were comparable by pairs as to (1) age 
level to the month, (2) sex and ability of teacher, (3) 
reading and arithmetic averages, (4) social accept- 
ance score ranges, (5) emotional needs score ranges 
and predominances, (6) enrollment and group struc- 
ture, (7) unfamiliarity with the experimentation, (8) 
classroom furniture and floor space, (9) length of 
time with teacher, and (10) previous program. 

The Old Wishing Well, Ohio Social Acceptance 
Scale plus sociograms, and the Stanford Achievement 
Tests, administered before and after the experimen- 
tation, yielded data for the measurement of changes 
in emotional needs adjustment, social acceptance 
patterns, and academic achievement, respectively. 
Personal observations of the investigator and the ex- 
perimental teachers were also used. 




















EDUCATION 


1057 





Conclusions of the Study 

Creative writing, creative dramatics, and discus- 
Sion produced unequivocal and statistically significant 
gains in reading achievement at less than the one per- 
cent level. The implications of this first conclusion 
is sharpened by the realization that the experimenta- 
tion held reading instruction at an incidental, if not 
actually an accidental, level. 

The second conclusion involved the tendency of 
the experimental groups to show a shifting of their 
emotional needs adjustment from those of a pressing, 
personal type, to those of less-pressing and societal 
type. The reverse trend was revealed with the com- 
parison groups. 

When all of the patterns of social acceptance were 
examined, the conflicting evidence leads, perhaps, to 
the conclusion that either creative activities do not 
affect the way children accept each other, or that if such 
effects are present, they are on a less intimate level 
than those which were measured by the instruments 
used. 

Another conclusion is that creative activities in 
the language arts has no effect upon arithmetic 
achievement. The antithetical nature of these two 
areas, as practiced in the experimentation, probably 
precludes interaction. 

A final conclusion is that teachers may be trained 
to carry out such creative activities at the in-service 
level. This conclusion seems to indicate the univer- 
Sality of the experimentation and precludes its re- 
striction to an experimental situation. 

This study suggests the value of creative activities 
in a Classroom Situation. The information gleaned 
could well be used to make such curricular modifica- 
tion aS may come within the range of a teacher’s 
privilege and ability. From such curricular modifi- 
cation should come benefit to children and the even- 
tual perfection of a democratic society. 
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AN APPROACH TO EDUCATION 
FOR WORLD UNDERSTANDING 


(Publication No. 6021) 


Douglas Sharp Ward, Ed.D. 
University of Illinois, 1953 


The purpose of the study is to indicate educational 
objectives, illustrative content for study and teaching 
procedures appropriate in programs of education for 
world understanding in elementary and secondary 
schools in the United States. Issues related to plan- 
ning such programs which confront teachers, super- 
visors and administrators are considered. 

The method used is the examination of pertinent 
literature to identify purposes and analyze societal 
and pedagogical requirements for educational programs 
for world understanding. Generalizations concerning 
each of these three aspects of the study are developed. 


The initial step is the consideration of objectives for 
programs. Possible meanings of “world understanding 
in this context are examined and the study of contem- 
porary world social conditions is identified as a sat- 
isfactory central focus of programs of this type. The 
function of the public school in America and implica- 
tions of the American democratic tradition, particular- 
ly the worth and dignity of all persons and respect for 
methods of intelligence, for educational programs of 
this type are discussed. Loyalty to American institu- 
tions, fundamental ideals, and cultural symbols, to- 
gether with concern for problems of other peoples 
that may be expected to be revealed through the study 
of world social conditions, is found to be an essential 
element in program objectives. Avoidance of indoc- 
trination of particular patterns of beliefs concerning 
topics studied is a further essential of objectives. 
The teacher’s obligation to encourage the application 
of the American democratic tradition, student prob- 
lem-solving while avoiding indoctrination is considered 
throughout the study. 

The study of world social conditions is found to 
include consideration by learners at all grade levels 
of contemporary affairs and government policies re- 
lated to significant problems and trends in world af- 
fairs. Topics of study important to learners and con- 
taining implications for their present lives are shown 
to be appropriate for study. A number of problems 
and trends in world affairs appropriate for study are 
outlined, and considerations relative to their study 
are indicated. The importance of cultural conditioning 
as a factor likely to interfere with objective study and 
reporting of problems relating to people of diverse 
societies is outlined. Public opinion in the school 
community, including an assessment of the recent 
reactions of organizations and activities of legisla- 
tive relative to school programs of this type, is anal- 
yzed. 

A synthesis of the generalizations identified in the 
treatments of purposes, social conditions (including 
content, cultural conditioning and public opinion) and 
pedagogical considerations, is undertaken. Criteria 
concerning each of the following considerations are 
developed: 

The relationship between the program for world 
understanding and the total school program. 

Relationships between the school program for 
world understanding and the local community. 

The point of view of the teacher. 

Subject content and learning materials. 

Teaching methods and procedures. 

Evaluation of the program for world understanding. 
The criteria are applied to The “E” in UNESCO, a 
publication of the Los Angeles, California, schools, 
as an illustration of their usefulness. 


” 
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A STUDY OF SCHOOL EXPENDITURES 
OF PUPILS IN SELECTED 
MISSOURI PUBLIC SECONDARY SCHOOLS 


(Publication No. 6101) 


Robert Franklin Whaley, Ed.D. 
University of Missouri, 1953 


The major purpose of this study was to ascertain 
systematically and report school expenditures for one 
school year of individual pupils in selected Missouri 
public secondary schools. To accomplish this major 
purpose, the following specific questions were con- 
sidered: 

1. What were reported to be the total school ex- 
penditures of individual pupils for one school year? 
(Food, shelter, ordinary clothing, and transportation 
were excluded. ) 

2. What did the individual pupil spend per school 
year in order to pursue his curricular program ? 

3. What did the individual pupil spend for extra- 
curricular activities ? 

By use of pupil accounting sheets, a running ac- 
count of school expenditures of each individual pupil 
was carefully and systematically kept during the en- 
tire 1951-52 school year. The school expenditures 
of 775 individual pupils representing nine selected 
Missouri public secondary schools were used in the 
study. 

Some of the more pertinent findings of the study 
follow: 

1. With mean expenditures that amounted to 
$46.54, every pupil made some school expenditures. 
2. Little or no degree of consistency could be 

found in any school or between schools as to the 
amount an individual pupil spent for school expendi- 
tures. 

3. Although girls tended to be more consistent in 
the amount they paid in one school year for school ex- 
penditures, it would be difficult to ascertain whether 
a boy or girl would pay more money under what ap- 
peared to be similar circumstances. 

4. In general, the cost of attending school in- 
creased with each grade. 

5. The results of this study indicated that the size 
of the school had little or nothing to do with deter- 
mining the amount of the pupil’s expenditures. 

6. There was little or no consistent pattern which 
indicated that the current cost per pupil to the school 
district was a factor in determining the total school 
expenditures of individual pupils. 

7. With mean expenditures that amounted to 
$18.54, every pupil paid some amount for classroom 
study. 

8. Textbook expenses varied from no cost to the 
pupil to a total paid by one pupil of $15.99 for one 
school year. 

9. Every school in this study had one or more as- 
sessment, fee, or deposit. 

10. The total per pupil cost for special materials 
or equipment was a significant factor in the total per 
pupil cost for classroom study. 

1. With mean expenditures that amounted to 928.00, 
only one pupil, of the 775 pupils from nine secondary 


schools who reported, recorded no expenditures for 
extra-curricular activities. 

12. In general, boys spent somewhat more for 
extra-curricular activities than did the girls. 

13. Pupils usually spent progressively more for 
extracurricular activities at each higher grade level. 

14. The results of this study seemed to indicate 
that an activity ticket did not provide any noticeable 
Saving of expenditures for extracurricular activities 
for the pupils purchasing activity tickets. 

15. The average pupil costs for those who re- 
ported some expense for participation in athletics 
were $10.58. 

16. The average pupil expenditures were $4.24 
for those pupils who reported some expenses as 
spectators at athletic events. 

17. The junior and senior girls reported far 
greater inconsistencies for expenditures in social 
activities than did any other pupils in a given school. 

18. Factors which seemed to influence the cost 
per pupil and the per cent of pupils who recorded ex- 
penditures for platform and stage productions were 
largely dependent upon the relative value placed upon 
the performances by the school. 

19. The major variation of expenditures by indi- 
vidual pupils for school publications was directly re- 
lated to whether or not the pupils purchased the 
school annual. 

20. The majority of the pupils seemed to have 
fairly consistent amounts of expenditures for organi- 
zations in a given school. 

21. Senior girls generally paid more for expenses 
for graduation than did the senior boys in a given 
school. 

22. Although the majority of the schools which 
reported in this study conducted a few special charity 
drives, relatively substantial contributions were made 
by only a few pupils. 
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THE CAPITAL NEED 
AND TAXPAYING ABILITY OF 
INDIANA PUBLIC SCHOOLS 


(Publication No. 6104) 


William Monfort Barr, Ed.D. 
Indiana University, 1953 


Many Indiana public school corporations, as a re- 
sult of increasing enrollments and of obsolescent 
buildings, faced in 1951 the problem of providing 
sufficient capital funds by means of a limited local 
property tax. The problem of providing revenue for 
capital outlay was a major public finance problem 
as well as a major educational problem. The purpose 
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of this study was to examine the relationship between 
the cost of needed public school classrooms and the 
financial ability of local school corporations to pro- 
vide the necessary funds. Objective indices of this 
relationship were developed and used to analyze the 
relative need and ability of local school corporations. 
These corporations were classified by type of admin- 
istrative unit, population, school organization, enroll- 
ment, transfer policy, and financial ability. One of 
the purposes of this study was to determine the ade- 
quacy of tax sources available to Indiana school cor- 
porations for capital purposes. 

The pioneer studies of the financial ability of the 
states to meet the costs of public education were re- 
lated to the present study. Authorities in the field of 
school finance concluded that practical studies of the 
taxpaying ability of local school corporations may be 
based on ability to pay under the tax system actually 
in effect. Support was found for using the estimated 
cost of local building projects as a measure of capi- 
tal need. 

Data were obtained from official reports of Indiana 
public school and state officials and from the United 
States Bureau of the Census. School building needs 
and taxpaying ability under a uniform tax program 
were computed for each Indiana school corporation. 
Three indices of the relationship of the capital need 
and taxpaying ability of each local school corporation 
were developed: (1) the 1951 capital need-ability in- 
dex, (2) the increase capital need-ability index, and 
(3) the combined capital need-ability index. 

The study was limited to Indiana public school 
corporations as organized on July 31, 1951. The tax- 
paying ability was computed within the limits of exist- 
ing legal restrictions in Indiana. The study was 
limited to consideration of the classroom needs of 
children in grades 1 through 12. 

Capital needs as related to taxpaying ability were, 
in general, greater for suburban and urban corpora- 
tions than for rural corporations. Elementary class- 
room needs will be greater than secondary needs dur- 
ing the years from 1951 through 1957. By 1957 the 
total cost of needed classrooms for Indiana public 
schools will exceed 308 million dollars; the usable 
local tax revenue available to the 844 corporations 
having classroom needs will be 213 million dollars; 
the number of Indiana school corporations unable to 
meet the cost of needed classrooms will be 365; and 
the aggregate excess of the costs of needed classrooms 
in these corporations over their respective taxpaying 
abilities will exceed 95 million dollars. 

The possible local capital revenues during the 
period from 1951 through 1957 will be insufficient to 
meet the cost of needed capital outlay of approximate- 
ly one third of Indiana’s public school corporations. 
A major conclusion of this study is the need for re- 
consideration of the principle that the cost of Indiana 
school facilities shall be met only by local tax reve- 
nues. State support for capital outlay in Indiana, 
limited to the excess of the average local capital out- 
lay need over possible local capital revenues, would 
amount to approximately 16 million dollars annually 
for the six-year period from 1951 through 1957. Two 
approaches to a solution of Indiana’s school building 








problem were found to be feasible: (1) further re- 
organization of local school administrative units, 
and (2) partial state support of the capital outlay of 
local school corporations. 
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CHANGING CONCEPTS OF 
SCHOOL ADMINISTRATION AS REVEALED 
IN CITY SCHOOL SURVEYS 1920-1950 


(Publication No. 6180) 


John Stephen Benben, Ph.D. 
Northwestern University, 1953 


The problem for investigation in this study was to 
determine the changing concepts of school adminis- 
tration as reflected in the recommendations of se- 
lected city school surveys. The study proposed to 
disclose what changes in thinking had occurred re- 
garding the role of the board of education, of the 
school superintendent, of the assistants to the super- 
intendent, of the principal, of the supervisory staff, 
and of the instructional and non-instructional staffs 
in the administration of the schools. 

Evidence of the changing concepts was sought 
through the study of the recommendations of twenty- 
one comprehensive surveys of city school systems 
made between 1916 and 1950. These surveys had 
been directed by representative educational leaders 
who administered the work of many committees com- 
posed of specialists and other well-known educators. 

Each survey was Studied and its recommendations 
were extracted and typed on 5” x 8” cards. The pri- 
mary basis of the development of the problem was 
the total assemblage of the survey recommendations. 
Each recommendation was studied and noted on the 
card were the various school organization areas in 
which the recommendation was made and those to 
which it referred. The cards were then classified 
and filed, by decade (1920, 1930, 1940, 1950) in 
twenty-five areas. When a given phase of school ad- 
ministration was being considered the cards contain- 
ing recommendations referring to that phase were 
lifted from the file and studied to determine the 
thinking of surveying groups regarding the phase 
under consideration. 


A Guide to the Study 


The results of the study reveal that certain 
changes in the thinking regarding public school admin- 
istration are forming and taking direction. Each of 
the subsequent headings correspond to the chapter 
titles. 





The Board of Education 

Most significantly reflected in the changing con- 
cepts drawn regarding the board of education is the 
need for the reorganization of the administrative 
structure, the demarcation of responsibility and the 
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pin- pointing of the board’s effort toward the problem 
of the role the school should play in the American 
scene. 


The School Superintendency 

The superintendency continues to remain some- 
what veiled and not distinct in definition. However, 
the changing concept is to give the superintendent 
greater responsibility and opportunity in public school 
administration and to place him in a position for lead- 
ership in order to bring about better satisfaction in 
the attainment of the educational goal in American 
society. 


The School Organization 

Two aspects of school organization were studied — 
organization for control and organization for instruc- 
tion. 

The thinking reflected in the organization for con- 
trol is for greater adaptation of democratic procedure 
in administration and a closer relationship between 
the actual school situation and administration. For 
organization of instruction the thinking directs the 
effort toward the development of a framework to 
which organizational units can be added or sub- 
tracted according to the needs of the system. 


The School Personnel 

The role of the instructional personnel in school 
administration is changing from one passive in nature 
to one characterized by participation. Emphasis is 
placed on giving the personnel greater freedom and 


latitude in the exercise of the work for which it is 
responsible and the opportunity to assist in shaping 
administrative policies. 


The School Curriculum 

According to the findings of the research the 
change in concept regarding the school curriculum is 
expressed in a new responsibility for administration. 
It should be the function of the administration to plan 
techniques and procedures for a continual study of 
the curriculum on the part of the instructional staff. 


The School Plant 

The study of the source materials for this inves- 
tigation revealed no changing concepts regarding the 
administration of school plant construction. General 
findings and probable trends were, however, included 
in this section of the study. 
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THE REASONS FOR STAYING IN SCHOOL 
AS GIVEN BY SENIORS OF 
THE SEVEN INDIANAPOLIS HIGH SCHOOLS 


(Publication No. 6109) 


Russell Webster Curtis, Ed.D. 
Indiana University, 1953 


In this study the problem of pupil retention is ap- 
proached through a study of the reasons high school 
seniors give for “staying in” school until graduation. 
It was assumed in this study that this information 
would be useful in providing school experiences which 
would be instrumental in increasing the retention 
rates of the Indianapolis schools. 

The inquiry was made with a special view to the 
comparative significance of “credit” and “non-credit” 
reasons for staying in school. Seniors’ responses to 
certain “background” information questions were 
separated into two groups, the responses of those who 
said they stayed in school because of “credit” reasons 
and those of the seniors who said they stayed in school 
because of “non-credit” reasons. “Credit” and “non- 
credit” reasons were differentiated on the basis of 
whether or not they were associated with high school 
courses for which credit toward graduation was 
granted. 

In addition to the above-listed purposes, the study 
proposed to determine and examine the percentages 
of those seniors checking particular “credit reasons” 
and associating them with the eighteen subject mat- 
ter areas offered in the Indianapolis public high schools. 

Among the many findings resulting from this study 
are the following: 

1. Seniors of Indianapolis who stayed in school 
because of “credit” factors indicated, in a greater 
percentage of the cases than did those who stayed in 
because of “non-credit” factors, that they intended to 
go to college. 

2. A greater percentage of those seniors in the 
Indianapolis High Schools who stayed in school be- 
cause of “non-credit” factors than those who stayed 
because of “credit” reasons indicated they had failed 
one or more courses. 

3. Students who stayed in school because of “non- 
credit” factors tended to feel that student activities 
were of more value than “solid” subjects. 

4. A larger percentage of those who stayed in 
school because of “credit” factors claimed “above 
average” grades than did those who stayed in school 
because of “non-credit” factors. 

). A bare majority of the seniors of the Indianap- 
olis High Schools attributed their staying in school 
to “non-credit” rather than “credit” factors. 

6. Among the ten top-ranking “credit” reasons, 
were found those “credit” factors which would best 
fit students for their life after school. 

7. The seniors in six out of the seven schools 
ranked “knowledges and training received in high 
school” as the most important “credit” factor. 

8. Non-school connected “non-credit” factors 
seemingly played a greater role in keeping seniors 
in school than did the school connected factors. 

9. Ranked among the top eleven “non-credit” 
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factors were two which directly indicated the impor- 
tance of family pressure as a factor in keeping stu- 
dents in school. 

10. In those schools which have the greatest drop- 
out rate, there was the greatest tendency for the sen- 
iors to rank high on the list the reason, “my parents 
encouraged me to stay.” 

11. Indianapolis seniors participating in this 
study tended to fail to associate “skills” with any 
courses other than the manipulative vocational 
courses. 

12. Boys tended to associate the credit reason, 
“sincere interest,” with mathematics and science 
courses, while girls tended to associate it with Eng- 
lish and other non-mathematical courses. 

13. The percentage of students not associating 
subject areas with credit reasons varied directly with 
the general applicability of the reason. 

14. The credit reasons which pertain to vocation- 
al information and guidance tended to be associated 
with “vocationally slanted” courses to the exclusion 
of academic courses. 

15. Reasons were associated with subject areas, 
in which those reasons, or objectives, were specifi- 
cally included as course work. 

16. As a result of this study, at least in the minds 
of the seniors, several failures of certain subject 
areas in achieving certain well accepted objectives, 
were disclosed. 
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A STUDY OF THE PRINCIPAL’S ROLE 
IN A CURRICULUM IMPROVEMENT PROJECT 


(Publication No. 6355) 


Guy Adrian Durgan, Ed.D. 
Wayne University, 1953 


In 1945 the Barbour Intermediate School, having 
an enrollment of 1894 seventh, eighth, and ninth grade 
pupils, and a teaching staff of 69, was designated by 
the Detroit Board of Education as one of eight schools 
to participate in the Detroit Citizenship Education 
Study, a five year project aimed to find ways to im- 
prove the citizenship of boys and girls. Association 
with that project led the writer to make a study of 
the role of a principal in curriculum improvement 
activities. 

The writer, principal of the school, tested three 
hypotheses under which a principal might work in 
order to discover a suitable role. The first hypothesis 
stressed help from the principal in a general, but 
authoritarian, way. The second hypothesis recom- 
mended, besides, the inclusion of the entire faculty 
in the making and execution of school policies and 
procedures. The third hypothesis went still further 
and emphasized the need for the principal to be an 
accepted and contributing member of the faculty 
group. 


During the last two years of the citizenship pro- 
ject, and for two years immediately fol'owing, the 
Barbour School teachers and principal used action 
research methods in attempts to make school life 
better for the pupils. Action research involved all 
school personnel in planning and decision making 
functions regularly. After six years of experimen- 
tation and study the writer gathered data which tend 
to show that the behavior of people is a governing 
factor in the improvement of a school’s curriculum 
and that the principal’s behavior daily exerts influ- 
ence for good or ill on the living of every one in the 
school. 

From the accumulated evidence some conclusions 
were made: 

1. There was strong agreement among teachers 
that the behaviors and relationships of the people in 
the school were improved during the last four years 
of this study, that curriculum improvements occurred 
mainly in the social areas of living, and that academic 
learnings of the pupils did not increase or decrease 
noticeably. 

2. Because the teachers and the principal shared 
cooperatively in policy making activities there de- 
veloped in the whole school a spirit of permissiveness; 
and there was achieved a feeling of social unity among 
school personnel. 

3. Teachers believed that school problems could 
be solved most efficiently by the use of action re- 
search methods, in which the total faculty, including 
the principal, participated regularly. 

4. Progress in curriculum development depended 
materially and constantly upon the guidance, help, and 
encouragement which the principal was able to give 
to school personnel. 

5. Evidence showed that the most suitable role 
for the principal was that of an accepted, contributing 
member of the faculty group. In this role he found that 
he was more helpful to the school than in any other 
role which he attempted. 

Based on these conclusions the following implica- 
tions and suggestions are offered: 

1. A principal should invite and encourage teach- 
ers, parents, pupils, and community to examine the 
school’s curriculum, to estimate its adequacy, and 
to suggest ways for meeting and improving the needs 
of pupils and society. 

2. A principal should make provisions for school 
personnel as a social group to share, regularly, in 
policy making activities. 

3. The principal should help teachers to learn, 
and to acquire skill in the use of, group problem 
solving methods. 

4. A principal should aid teachers to find security 
in the school by working closely with them in their 
attempts to solve those problems which the teachers 
themselves consider important. 

5. The principal should create a friendly, con- 
genial atmosphere in the school by living and acting 
as an accepted member of the faculty group, sharing 
with all the fortunes and misfortunes of every school 
day. 
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THE WORK GROUP PROGRAM 
FOR GIFTED CHILDREN 
IN A DETROIT ELEMENTARY SCHOOL 


(Publication No. 6356) 


Huldah Grace Fine, Ed.D. 
Wayne University, 1953 


Despite attempts on the part of society to provide 
special educational opportunities for its ablest mem- 
bers, gifted children are considered to be generally 
overlooked in the setting up of educational programs. 
Some provision for the fast-learning child has been 
made, however, through acceleration, segregation 
and/or an enrichment program. 


Purpose 

The present study was undertaken in an elemen- 
tary school in which a segregated, enriched program 
had existed for eight years. The purpose was to ap- 
praise the Work Group Program for Gifted Children 
in a Detroit Elementary School in terms of its origin, 
nature and effects. 


Background 

A detailed account of the community setting of the 
study school indicated an area largely upper middle 
class with rich social and economic experience avail- 
able to the students, a large proportion of which were 
classified as “fast-learning.” 

At the inception of the program, these students 
comprised six sections grouped on the basis of a 
mental rating designed as “A”. Other factors, such 
as physical development, general behavior, scholar- 
ship and special abilities, played a minor part in the 
selection. These groups were a part of the total 
school organization, taught by the regular staff but 
designated as Major Work Groups. The remaining 
sections were designated as Regular Work Groups. 


The Program , 

The Major Work Group Program provided special 
activities, including foreign language, in addition to 
the minimum requirements. Procedures were largely 
pupil-teacher planned. Emphasis was upon independ- 
ent activity and research. 


The Plan 

A single group of graduates, seventy-nine in num- 
ber, was selected for study. They, as well as their 
parents and teachers, were asked to indicate their 
estimate of program differences and their feelings 
about the program. High school counselors were re- 
quested to appraise the academic achievement, par- 
ticipation in extracurricular activities and social and 
emotional adjustment of the pupils selected. 

The three hypotheses which guided the study were: 

I. The Major Work Group Program at Hampton 
School differed basically from the Regular Work 
Group Program. 


II. Students participating in the Major Work 
Group Program were regarded, in a subsequent high 
school follow-up, as (a) consistently high in academic 
achievement, (b) active participants in extracurricular 
activities, and (c) showing consistently good social 
and emotional adjustment. 

III. The program was regarded by participating 
students and their parents as (a) contributing to high 
academic achievement, (b) stimulating interests and 
participation in extracurricular activities, and (c) 
resulting in positive social and emotional adjustment. 


Data and Method 

Three divisions, semi-historical, descriptive and 
philosophical provided the framework. Data were de- 
rived from (1) original files, (2) pupil records, (3) 
questionnaires completed by teachers, students, and 
parents, and (4) observation. 


Findings and Conclusions 

Findings were summarized as follows: 

1. Teachers and students considered that Major 
and Regular Work Groups differed in (a) the variety 
of activities provided, (b) emphasis upon independent 
work, (c) standards of achievement and (d) amount of 
pupil-teaching planning. 

2. Major Work Group pupils were more success- 
ful academically at their respective learning levels 
but showed little difference in the degree of partici- 
pation in extracurricular activities or in social or 
emotional adjustment. 

3. Teachers, students, and parents considered 
Major Work Groups as stimulating better scholarship. 
Students and parents believed that honor and prestige 
attached to assignment to Major Work Groups. 


Implications and Recommendations 

While the findings appear to substantiate the hy- 
potheses, conclusions beyond the data suggest a need 
for: 

1. Greater knowledge of characteristics of gifted 
children. 

2. Recognition of the extent to which pupil back- 
ground, social and economic status and expectations 
influence success. 

3. Emphasis upon attitudes and values rather than 
academic achievement as criteria for judging the suc- 
cess of a program for the gifted. 

4. Greater recognition of the gap between the emo- 
tional and intellectual development. 

5. Greater consideration of the factor of grouping 
for purposes of guidance. 

6. Differentiation between programs for schools 
with large numbers of fast-learning pupils and those 
with few. 

General recommendations are based upon a re- 
thinking of the conditions contributing to the fullest 
development of children. 


Microfilm copy of complete manuscript of 191 
pages, $2.39. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1863. 





EDUCATION 


1063 





THE PROFESSIONAL STATUS OF THE 
MISSOURI SUPERINTENDENTS OF SCHOOLS 
AND THEIR OPINIONS 
CONCERNING EDUCATIONAL TRAINING 


(Publication No. 6050) 


William Edmund Fulmer, Ed.D. 
University of Missouri, 1953 

Supervisor: W. W. Carpenter 
Purpose 

To obtain the most recent information available 
on the superintendents of Missouri school districts 
that maintain high schools, and to compare these data 
with earlier studies when possible; and to find the 
opinions of the superintendents concerning educational 
training. 


Method of Research 

This was a normative-survey, and the data were 
obtained chiefly from official records at the Missouri 
State Department of Education, Admissions Office of 
the University of Missouri; the Missouri School Di- 
rectories; and an opinionaire concerning training of 
superintendents of public schools in Missouri. 


Summary 

1. The 596 superintendents in districts maintain- 
ing high schools had earned from one hundred twenty 
to 291 semester hours of college credit, and the 
median was 170.7, which was an increase over the 
group studied in 1938. 

2. The 409 Missouri superintendents who had done 
graduate work at the University of Missouri earned 
bachelor’s degrees from thirty-three colleges from 
1912 through 1951. These superintendents had com- 
pleted a median of thirty-three and five tenths semes- 
ter hours of graduate work at the University of Miss- 
ouri, and 338 had received their master’s degree 
there. 

3. The median salary of the 596 superintendents 
was $4,484 for the school year 1952-1953. One fourth 
earned $5,133 or more, and one fourth earned $4,095 
or less. 

4. The median years of experience in education of 
the 596 superintendents was twenty-three. This was 
an increase over the groups studied in 1938 and 1943. 
They had a median of nine and three tenths years ex- 
perience as superintendent in Missouri from 1935 - 
1936 through 1952 - 1953, and a median of four and 
one tenth years experience in present position. They 
held from one through twelve superintendencies in 
Missouri during the eighteen year period, and the 
median was two and four tenths. During this period, 
fifty per cent of the superintendents had an average 
length of superintendency of three and eight tenths 
years or less. 

0. Superintendents who returned the opinionaire 
mentioned many subjects and fields that they believed 
would be most helpful in the performance of activities 
in which they engaged. Seventy per cent of those re- 
Sponding to the question believed that the areas in re- 
lated fields should be fused with courses in Educational 
Administration; 22 per cent believed they should be 


offered separately; and 8 per cent believed that in 
some cases they should be fused, and in other cases, 
they should be offered separately. 


Conclusions 

1. Missouri superintendents are becoming better 
trained, since the median semester hours of college 
credit earned by them had increased from 1938 to 
1943, and from 1943 to 1953. 

2. Missouri superintendents in the larger districts 
received higher salaries (according to the median 
salaries earned) than superintendents in the smaller 
districts. The higher the classification of the school 
districts, the higher the salaries of the superinten- 
dents, according to the comparison of the medians. 

3. Missouri superintendents, as a group, had more 
years of experience in education in 1953 than they did 
either ten or fifteen years earlier. 

4. Generally, Missouri superintendents remain in 
present position as superintendent longer in the larger 
school districts than in the smaller ones. 

9. Generally, the average length of superintendency 
is longer for superintendents in larger school districts 
than in smaller ones. 

6. Missouri superintendents believed that many 
areas in subjects related to Educational Administra- 
tion would be most helpful to them in the performance 
of activities in which they engaged, and stated that, in 
their opinions, these areas should be fused with 
courses in professional education. 
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A COMPARISON OF SCHOOL DISTRICTS 
IN MISSOURI 
BEFORE AND AFTER REORGANIZATION 


(Publication No. 6055) 
Harold E. Green, Ed.D. 
University of Missouri, 1953 


W. W. Carpenter 


Supervisor: 


Purpose 

The major purpose of this study was to examine 
the reorganized high school districts in Missouri, 
during the period 1948-1953, to determine whether 
there had been changes in the educational services 
offered. Other factors usually associated with satis- 
factory administrative areas were also considered. 
The legislative provisions for reorganization were 
also studied to show their effectiveness in reducing 
the number of school districts in Missouri. 


Method of Research 

The evaluation of school district reorganization 
in Missouri was divided into the following compari- 
sons: 

1. A comparison of the high school districts that 
reorganized, before and after reorganization. This 
comparison was limited to data available in the 
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Reports of the Public Schools of the State of Missouri 
for the years 1947-1948 and 1951-1952. 
2. A comparison of the school services offered in 
selected reorganized and non-reorganized high school 
districts, before and after the passage of the Reorgan- 
ization Law, to determine if changes in the services 
offered by the reorganized high school districts oc- 
curred after reorganization. A check-list was devel- 
oped in this study to measure the services offered. 














Summary 

1. Legislation in Missouri for enlarging school 
districts prior to 1948 resulted in little reduction in 
the number of school districts. 

2. The general Assembly of Missouri in 1948 
adopted a reorganization law which reduced the num- 
ber of school districts in the state from 8,429 in 1947- 
48 to 4,365 by June 1, 1953 or a reduction of forty- 
eight per cent. 

3. Ninety-three counties in Missouri by 1953 ap- 
proved some reorganized school districts; nineteen 
approved the entire plan as submitted, and twenty- 
one counties approved no reorganized school districts. 

4. The median assessed valuation in the high 
school districts that reorganized increased over one 
million dollars after reorganization. 

5. The median tax levy of the high school districts 
that reorganized did not change after reorganization. 

6. The median elementary school enrollment in 
the high school districts that reorganized increased 
eighty-eight per cent after reorganization; the median 
high school enrollments for these districts remained 
almost unchanged after reorganization. 

7. The median number of teachers in the high 
school districts that reorganized increased seventy- 
three per cent after reorganization, but was still only 
16.4 in 1951-52. 


Conclusions 

1. The selected reorganized high school districts 
added or expanded more services, after reorganiza- 
tion, than did the selected non-reorganized high school 
districts on six of the seven areas of the check-list 
as follows: curriculum development, instructional 
materials, special services, the school plant, super- 
vision of instruction, and personnel practices. 

2. The Reorganization Law of 1948 was successful 
in reducing the number of school districts in Missouri. 
3. There was great variation in the reorganized 

school districts adopted in Missouri. 

4. The majority of the residents of the reorganized 
high school districts, outside of the original high school 
district were participating to a greater extent in the 
support of the education of their children than before 
reorganization. 

9. Reorganization did not eliminate the small 
_ rural district or small high school in Missouri, during 

the period 1948 to 1953. 


Recommendations 

1. That the minimum size for reorganized school 
districts that may be proposed by the county boards 
of education be based on the total school enrollment. 
The minimum total enrollment to be determined by 
the State Board of Education. 


2. That state financial assistance be granted only 
to those reorganized school districts approved by the 
State Board of Education. 

3. That the Reorganization Law be amended to 
require the county boards of education to submit ad- 
ditional plans of reorganization to the voters until 
the school districts of the county are reorganized as 
satisfactory administrative areas. 


Microfilm copy of complete manuscript of 368 
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THE DEVELOPMENT 
OF PUBLIC SCHOOL FINANCE 
IN THE KANSAS CITY SCHOOL DISTRICT 


(Publication No. 6059) 


Glen Lester Hanks, Ed.D. 
University of Missouri, 1953 


Supervisor: A. G. Capps 


Purpose 

To find facts relating to the financing of the public 
schools in the Kansas City School District from the 
time of the organization of the school district to the 
present time and then or organize these facts into a 
comprehensive financial history of the school district. 


Method of Research 

The major primary sources of data for this his- 
torical research were: Reports of the Kansas City 
Superintendent of Schools, annual reports of the Sec- 
retary and Treasurer of the Kansas City School Dis- 
trict, reports of the Comptroller of the Kansas City 
School District, annual reports of the Kansas City 
Board of Education, rules and regulations of the Kan- 
sas City Board of Education and local newspapers. 


Summary 

(1) Prior to 1867 the only educational facilities 
available in Kansas City were in private or parochial 
institutions. 

(2) The present Kansas City Board of Education 
was organized in 1867 under the general state school 
laws of 1866. 

(3) The Board of Education functioned through 
delegating supervisory and administrative duties to 
standing committees of the Board. The committee 
on finance and auditing was responsible for the busi- 
ness and financial affairs of the School District. 

(4) The administrative officer in charge of school 
business was the secretary-business manager whose 
duties were largely of a bookkeeping nature. 

(5) The Griffenhagen Survey of 1940 recommended 
that a unitary form of administrative organization be 
adopted, and that the superintendent of schools be the 
administrative head. Changes since then have placed 
employees dealing with financial matters under the 
control of the superintendent of schools. 

(6) The Kansas City School District has been re- 
quired to finance an educational program and a building 
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program that expanded continuously until about 1930. 
After 1930 there were reduced demands for expanding 
and the upward trend was not resumed until the late 
1940’s. 

(7) School buildings have been financed largely 
from local bond issues. Financial difficulties were 
experienced in the 1930’s and early 1940’s due to 
failure to provide for the proper retirement of bonds. 

(8) Teachers’ salaries have been a major factor 
in the Kansas City School District expenditures for 
current expenses. Salaries averaged less than $100 
per month before 1915 but nearly doubled this figure 
by 1920. Salaries declined in the 1930’s and did not 
rise materially until after 1945. 

(9) Funds for the operation of the Kansas City 
Public Schools have come largely from the local tax 
on real estate and personal property. 

(10) Funds coming to the Kansas City Public 
Schools from the state have increased, with the 
largest increases coming since 1940. 


Suggestions 

(1) That the Board of Education continue the re- 
cent trend toward unifying administrative control in 
the Kansas City School District by making all school 
personnel connected with school finance directly re- 
sponsible to the superintendent of schools. 

(2) That the Board of Education delegate to the 
superintendent of schools the authority to control all 
financial transactions within the limits of the adopted 
budget. ' 

(3) That the superintendent of schools recommend 
to the Board of Education for its consideration and 
adoption a statement, to be included in the rules and 
regulations, that will clarify the policy of the Board 
on matters relating to school finance. 

(4) That the Board of Education adopt a policy of 
providing for periodic surveys in the field of school 
finance. 

(5) That the Board of Education adopt a policy of 
debt retirement that will prevent the accumulation of 
excessive District indebtedness. 

(6) That the state and federal governments make 
additional revenue available to the local school dis- 
tricts in order to avoid the necessity of curtailing 
educational programs during economic depressions 
due to the lack of funds. 

(7) That additional local sources of revenue be 
provided for the schools. 

(8) That teacher salary schedules and retirement 
benefits continue to be improved in order that a satis- 
factory professional staff may be maintained. 
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A STUDY OF THE WORK OF THE 
COORDINATING COMMITTEE ON 
DEMOCRATIC HUMAN RELATIONS 
IN THE DETROIT PUBLIC SCHOOLS 
FROM SEPTEMBER, 1943 TO JUNE, 1952 


(Publication No. 6357) 


Harold Jerome Harrison, Ed.D. 
Wayne University, 1953 


This study describes the work of the Coordinating 
Committee on Democratic Human Relations in the 
Detroit public schools. This Committee was appointed 
by the Superintendent in September, 1943 and charged 
with the responsibility of developing and maintaining 
programs, projects and operations calculated to effect 
better human relations practices in all areas and on 
all levels of the school system. In order to realize this 
general aim the Committee set themselves up as pri- 
marily a coordinating group- working with curriculum 
content, teacher training and community relations. 
These areas, though not mutually exclusive, are sin- 
gled out for study in this dissertation. 

As a result of a special request from the Super- 
intendent, it was decided that interracial relationships 
should receive first consideration in the early deliber- 
ations of the Committee. The recent racial disturb- 
ances (June, 1943) had left many smouldering embers 
that needed to be dealt with immediately. This par- 
tially accounts for the fact that the nature of most of 
the Committee’s work, including several surveys and 
investigations during the first several years of its 
existence, was concerned with school or community 
practices affecting Negro-white relationships. 

In the area of curriculum the Committee worked 
alone and with the several departments of the Divi- 
sion of Instruction in developing materials for class- 
room use. The general plan in each instance was to 
request of every school a report at the end of the 
school year, describing any specific activity in human 
relations education engaged in by teachers and pupils. 
From these reports the Committee extracted those 
practices that seemed to offer most for human rela- 
tions education and made these available in compiled 
form to each school for general use. 

Teacher training represents a major area of con- 
cern. Several methods were devised for conducting 
a continuous training program for teachers. These 
are discussed at length in the study. In the teacher- 
training program, time and money are factors that 
have to be dealt with. Concerning time, training 
programs were conducted evenings, weekends, sum- 
mers and during the regular school day for which 
released time was made available. Every interested 
teacher was accommodated. Funds for the operation 
of training programs were made available by teacher 
subscription, several outside organizations and the 
Board of Education. In the case of the Board of Edu- 
cation, actual cash was not always necessary when 
facilities, materials and the liberal use of employed 
personnel were made available for Committee use. 

In administering the program the Committee de- 
veloped an outstanding organizational structure which 
gave it direct contact with every department, division 
and school in the city. 
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On the community level, individuals and organiza- 
tions were encouraged to contribute to the success of 
the program in the schools. Local and national groups 
were in constant communication with the Committee. 
Some of these groups, such as the Bureau for Inter- 
cultural Education and the National Conference of 
Christians and Jews, served the Committee for many 
years, co-sponsoring numerous activities. Others, 
such as the teachers’ organizations and the group 
known as the Committee on Interracial and Intercul- 
tural Understanding in the Schools, have served cer- 
tain specialized needs at strategic intervals. 

Developing specific materials for use in the pro- 
gram has been an important part of the work of the 
Committee. The curriculum, teacher training and 
the general administrative program were considered 
in these materials. The Intercultural Policy, adopted 
by the Board in 1945, probably represents the great- 
est single achievement in the history of the Committee 
to date. This document gives both purpose and sanc- 
tion for the human relations program as it is known 
today in the Detroit Public Schools. 

Upon occasion the Committee has taken direct 
action in seeking to enhance better human relations 
practices in the school system; however, its major 
job has remained one of coordinating the several ef- 
forts of teachers, outside groups and individuals and 
devising ways and means of including these findings 
in the mainstream of the curriculum. 
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SOME SOLUTIONS TO SELECTED SCHOOL- 
COMMUNITY PROBLEMS ENCOUNTERED 
BY MISSOURI SUPERINTENDENTS 


(Publication No. 6063) 
Herman Lee Hereford, Ed.D. 
University of Missouri, 1953 


Purpose 
The purposes of this study were (1) to determine 
some of the problems superintendents encounter in 


their relations with certain community interest groups; 


(2) to present some of the solutions superintendents 
have employed in attempting to resolve these prob- 
lems; and (3) to compare the frequency of solutions 
reported by superintendents with school specialists’ 
and lay leaders’ ranked opinions of these solutions. 


Method of Research 

Information blanks requesting respondents to de- 
scribe problems they have encountered in their rela- 
tions with seven community interest groups were 
mailed to three hundred fifty superintendents of 
schools in Missouri. These superintendents were 
further requested to present the means they used to 
resolve the problems described. Six lay leaders in 
each of seven community interest groups were con- 
tacted and asked to rank the solutions of problems 


concerned with their area of experience in order of 
personal choice. A board of six specialists in school 
administration was invited to rank each of the solu- 
tions in order of preference. 


Summary 

Misunderstandings between superintendents and 
newspaper editors have caused unfavorable relations 
between schools and the press. There have been in- 
stances when these misunderstandings have resulted 
in violence. 

Superintendents have encountered more problems 
from their relations with religious organizations than 
with any other interest group. 

Specialists in school administration favored those 
solutions which indicated a spirit of cooperation on 
the parts of superintendents. 

Newspaper editors favored allowing much freedom 
in the gathering and printing of school news. They 
were not unanimous in the opinion that school news 
should be written and released by the superintendent. 

A spirit of cooperation and understanding between 
superintendents and newspaper representatives ranked 
high in the opinions of editors, school specialists, 
and superintendents. 

Radio station managers agreed that broadcasting 
sports events tended to increase gate receipts by 
creating listener and spectator interest. They highly 
favored such broadcasts as did school specialists but 
superintendents were not as agreeable. 

There was close agreement among ministers and 
school specialists that conferences and discussions 
between superintendents and ministers were satis- 
factory means of resolving most difficulties arising 
from their relations. This solution was not as highly 
regarded by superintendents in all instances. 

Officers of the Missouri Congress of Parents and 
Teachers agreed with school specialists that an ef- 
fective parents and teachers organization depends upon 
the support of superintendents. Superintendents in- 
dicated a higher regard for active direction than for 
active leadership by school administrators. 

There was not complete agreement among super- 
intendents, school specialists, and secretaries of 
chamber of commerce as to which solutions should 
receive first choice. They agreed that the best inter- 
ests of the schools should be strongly considered in 
arriving at any solution to school-civic groups problems. 

School specialists agreed with political office 
holders that superintendents should make some effort 
to resolve the situation when political influence was 
applied to school affairs. Superintendents did not 
entirely agree with this opinion. 

There was a preference for cooperation and mu- 
tual assistance between school administrators and 
city officials indicated by superintendents, school 
specialists, and mayors and city managers. 


Conclusions 

(1) Superintendents of schools in Missouri are 
confronted with a large variety of problems which 
arise from their daily relationships with different 
community interest groups. (2) Superintendents 
have employed, with varying degrees of success, 
different means of resolving the problems which 





EDUCATION 


1067 





have arisen from their relations with community in- 
terest groups. (3) Conferences and discussions for 
the purpose of establishing cooperation and under- 
standing between superintendents and leaders of com- 
munity interest groups seems to be a satisfactory 
means of resolving many problems arising from their 
relationships. (4) There appears to be a general con- 
sistency among superintendents, specialists in school 
administration, and lay leaders in the solutions toa 
majority of problems. Therefore, the value of com- 
mon understanding of certain problems is pertinent 
to the entire program of school-community relations. 
(5) From the response received it appears that par- 
ents and teachers groups furnish the most favored 


opportunities for school and community understandings. 
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AN ANALYSIS OF CURRENT 
ADMINISTRATIVE PROCEDURES USED 
IN THE ORIENTATION OF NEW TEACHERS 
IN MICHIGAN PUBLIC HIGH SCHOOLS 


(Publication No. 6358) 


G. A. Custer Homeier, Ed.D. 
Wayne University, 1953 


The study was concerned specifically with the pro- 
cedures used by administrators in the orientation of 
teachers who were new to the public high schools in 
the State of Michigan which were accredited by the 
University of Michigan for the year 1951-52. The 
six objectives of the investigation were: (1) the de- 
termination of the orentation procedures now used 
by administrators to facilitate the induction and ad- 
justment of new teachers, (2) the ascertainment of 
the relative helpfulness of the procedures according 
to the judgment of administrators and new teachers, 
(3) the establishment of the weaknesses and strengths 
of these procedures as revealed by the evaluations 
and comments of administrators and new teachers, 
(4) the development of a functional program for teach- 
er orientation based upon the findings of the study, 
(5) the defining of the most common problems en- 
countered by new teachers, and (6) the drawing of 
conclusions and recommendations for the improve- 
ment of administrative practices in teacher orienta- 
tion. 

The plan of study consisted of a survey of related 
literature and the consequent construction of a check- 
list containing sixty-one procedures which could be 
used in varying degrees by administrators for the 
orientation of new teachers. The check-list together 
with a letter explaining the purpose of the investiga- 
tion was sent to administrators and new teachers in 
the selected high schools. Replies from 97 adminis- 
trators and 229 teachers, which constituted 20 per 
cent of the entire populations of administrators and 
new teachers and which were selected by random 
Sampling, contained the basic data for the study. The 


returns were tabulated and arranged according to 
frequency of use, percentage of use, rank order of 
use, value, and rank order of value. 

The study revealed that the five most frequently 
used orientation procedures in rank order of use were: 
(1) a general teachers’ meeting held during the first 
week of school at which time new teachers were in- 
troduced and plans for the year explained, (2) intro- 
duction of new teachers to the high school staff at 
the first building meeting, (3) assistance in securing 
lodging or housing, (4) encouragement for teachers 
to talk over their personal as well as professional 
problems with the principal, and (5) giving informa- 
tion regarding sick leave, credit union, merit system 
or Salary schedule. The five procedures judged most 
valuable were in rank order of value: (1) notification 
of new teachers of their specific assignments so they 
could prepare for their new positions, (2) assistance 
in securing lodging or housing, (3) provision of a 
teachers’ handbook giving the rules and regulations 
for the high school, (4) making a careful assignment 
in the new teacher’s field of preparation, and (5) 
provision of personal copies of rules and regulations 
governing the entire school system. No significant 
correlation was found between the value rating of ad- 
ministrators and teachers for the sixty-one orienta- 
tion procedures. The study showed little relationship 
between frequency of use and value of the procedures 
used. 

The most common problems reported by new 
teachers were heavy or difficult teaching assignments, 
difficulty in understanding the methods of meeting and 
solving discipline cases, and lack of clarification of 
administrative policies and procedures. The follow- 
ing conclusions were made: (1) all school adminis- 
trators make some effort to help new teachers adjust 
to the new school and its environment, (2) the size 
of the high school is not always indicative of the qual- 
ity of the orientation program, (3) a large number of 
the high schools neglect to use many of the orienta- 
tion procedures which are of definite value, (4) no 
one system of orientation is possible for all high 
schools, and (5) many new teachers in all classes of 
high schools are definitely discouraged during their 
first year of teaching due to poorly organized and 
ineffectual programs of teacher orientation. 
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THE RELATIONSHIPS OF 
SCHOOL PROCEDURES AND CONDITIONS 
FOUND IN DOUBLE SHIFT PROGRAMS 
IN WASHINGTON SCHOOLS 
DURING THE 1951-1952 SCHOOL YEAR 


(Publication No. 6414) 


George Stanley Ingebo, Ph.D. 
University of Washington, 1953 


Supervisor: Dr. George D. Strayer, Jr. 

The double shift program used in Washington Pub- 
lic Schools was studied by the case method of investi- 
gation for the purposes of guiding educators in their 
use of the program and researchers in formulating 
experiments including double shift programming. 

The double shift program is characterized by the 
assignment of the same housing facilities for use by 
two different groups of pupils that are not in attend- 
ance at the same time, usually as a temporary meas- 
ure to relieve a school housing shortage. Programs 
selected as cases for study include every school dis- 
trict in Washington using the double shift program in 
one of its schools and every combination of grades 
scheduled under a double shift program in Washington 
during 1951-52. 

Each case was Studied by a partially controlled 
interview with the building principal, observation of 
the school in session, and discussions with the teach- 
ers and other employees. Data were collected to pro- 
vide answers for a list of predetermined questions, 
by suggestion of topics rather than by direct questions, 
to insure completeness and comparability of informa- 
tion gathered. All interviewees understood that the 
sources of responses would be held confidential and 
that the accuracy of these data, as recorded, would 
be verified before being used. This was done by send- 
ing each interviewee a copy of his responses for cor- 
rection before incorporating them in the thesis. Su- 
perintendents in all the districts in Washington having 
a double shift program were interviewed to obtain in- 
formation pertaining to some of the questions on a 
more inclusive, district-wide basis. 

Data obtained for the thesis consist of and are 
presented as confidential responses by superintendents 
and principals to topic questions. In their raw form 
these data serve one of the most important functions 
of the study by presenting alternative procedures and 
conditions for construction or alteration of a double 
shift program. No scale is used as such, in treating 
these data. 

Findings of the study are the relationships between 
procedures and conditions found in the program as 
evidenced by their use in the same schools and their 
absence from or minimal importance in the same 
schools. These were discovered by comparing the 
categorized responses from all schools for each of 
the seventy-seven questions with those for every other 
question. The relationships are stated under the 
questions, and accompanied by a categorization of 
responses to each question, a list of the determining 
factors pertaining to the procedure or condition each 
question was designed to gain information about, and 


an appraisal of the significance of the procedure and 
condition for design of experimentation including it 
as part of a double shift program. 

Recommendations for double shift programming 
stress adequate space and equipment for teachers’ 
class preparation, inter-staff relationships, and 
attention to health and guidance services. 

The double shift program is recommended as a 
situation found to be different enough from the usual 
full day program to afford an opportunity for educa- 
tional research not presented under other school con- 
ditions. Some of the areas suggested are: (1) case 
studied of the development of double shift programs; 
(2) teaching methods emphasizing brevity of presen- 
tation; (3) use of audio-visual aids under pressure 
of time; (4) effects of noise on class work and study; 
(5) optimum class size; (6) effect of double shifting 
at different grade levels; (7) study of guidance prac- 
tices; (8) effects of different amounts of time spent 
together on teacher-pupil rapport; (9) comparative 
job analysis studies on single and double shift teachers’ 
activities; (10) ability grouping; (11) homework; (12) 
adjustment of beginning teachers; (13) study of the 
psychological and educational effects due to manipu- 
lation of the two variables, teacher load and the time 
a teacher is with the class, within the larger concept 
of teacher time per pupil. 
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LEADERSHIP PROCESS IN 
THE DEVELOPMENT OF 
THE MISSOURI SCHOOL REORGANIZATION LAW 


(Publication No. 6069) 


John Spencer Johnson, Ed.D. 
University of Missouri, 1953 


Supervisor: A. G, Capps 


Purpose 

To so inquire into the leadership process, which 
enacted the Missouri School District Reorganization 
Law of 1948, that certain effective means and tech- 
niques of leadership would be brought into clear focus. 


Method of Research 

A questionnaire technique was used to determine 
the outstanding state-wide leaders identified with the 
development of the specific law. Exploratory inter- 
views assisted in the development of the historical 
background of the law. An interview schedule with 
a defined technique was used to interview the twenty- 
five Selected Leaders. 


Suggestions 

One possible contribution of this study concerns 
the methods employed in gathering, determining and 
evaluating the data which were needed. These were 
the Interview Schedule and the technique of its use. 
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Another possible contribution stems from the con- 
fidential comments and evaluations of the Selected 
Leaders, the reactions to these interviews, the liter- 
ature studied, and the observations made. These lead 
to the following suggested means and techniques which 
may be of value in the development of a school law. 
However, such suggestions no doubt will need modifi- 
cation to yield desired results in specific situations 
because the successful enactment of a specific school 
law involves a highly complex series of concurrent 
and sequential actions, and success in such a state- 
wide endeavor is predicated upon a real need and a 
public desire for change. 

1. School legislation requires facts as a means 
of pressure. 

2. School legislation is aided by a comprehensive 
state-wide school survey which locates needs and 
presents the supporting facts. 

3. The character of the state educational enter- 
prise indicates that the publics in the state and their 
varied interests should be adequately represented. 

4. Legislators should understand and believe facts 
as presented before these facts can be used. 

5. State-wide school surveys should have the 
sanction and the participation of the many publics and 
the General Assembly of the State of Missouri. 

6. The primary purpose of the state level of each 
organization is to supply and direct the broad, in- 
formed interpretation of the issues and the needs of 
state-wide concern. 

7. The secondary purpose of the state level of 
each organization is to advise and to inform legisla- 
tors of the facts in the educational issue being con- 
sidered, but the legislators should be convinced that 
these facts are known, understood and accepted by 
the local units and the peoples in the local areas. 

8. The local units represent the grass-roots in- 
fluence upon legislation and, under the guidance of 
the state level, is very effective. 

9. Personal contact with individual legislators is 
very important. The use of private conversations and 
conferences, if facts are revealed and the legislator 
has confidence in the individual, have been reported 
to be an effective technique. 

10. Personal letters expressing the convictions 
and the suggestions of the correspondent may be used 
effectively. 

11. It seems desirable to avoid the technique of 
the mass pressure of a barrage of letters, telegrams, 
telephone calls, petitions and large delegations of 
people transported to the State Capitol. 

12. All the newspapers, and other publications 
having a state-wide distribution should be provided 
with the services necessary to disseminate the facts 
and the issues relevant to the program. 
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A COMPARISON OF 
SCHOOL BOARD SELECTION AND 
ORIENTATION PROCEDURES 


(Publication No. 6117) 


Marion Arthur McGhehey, Ed.D. 
Indiana University, 1953 


Purpose of the study 

The purpose of the study is to compare the selec- 
tion and orientation procedures used in selected com- 
munities to determine what relationship, if any, 
exists between the effectiveness of school board 
members and the selection and orientation procedures 
used. 


Background and research method 

The study is based on the critical requirements 
for school board membership, as established by 
Richard E. Barnhart. Ratings of individual board 
members were secured from returns submitted in a 
study conducted by Richard E. Whalen, in which super- 
intendents of all cities of 2,500 population or over in 
eleven midwestern states were asked to rate their 
board members according to their performance in 
terms of the Barnhart critical requirements. An ar- 
bitrary value was assigned to each of four phrases 
which described the board member’s degree of per- 
formance. A mean score was obtained for each of 
221 boards of education. The 221 boards were then 
ranked and twenty cities from the upper quarter and 
twenty cities from the lower quarter were selected 
for interviews. The superintendent of schools and 
the president of the board were interviewed. 


Findings 

The following characteristics were typical of the 
group selected from the upper quarter of the distri- 
bution: (1) the position of board member is regarded 
with a great deal of prestige by the citizens of the 
community, (2) communities in the “high” group 
have demonstrated through the organization of caucuses 
for the nomination of school board candidates a high 
degree of interest in the selection of effective board 
members, (3) partisan politics have been success- 
fully eliminated from the selection of school board 
members, administrators, teachers and staff mem- 
bers, (4) the importance of orientation has been 
generally recognized, and activities and materials 
have been developed to assist the new member to be- 
come familiar with his duties and responsibilities, 

(5) board members have recognized the importance 

of membership and participation in professional organ- 
izations, and (6) the importance of professional pub- 
lications has been recognized. 

In the “low” group, the following characteristics 
appeared to be typical: (1) the position of board mem- 
ber is not highly regarded by the citizens of the com- 
munity, (2) there is little evidence of interest in 
participation in school elections, (3) considerable 
evidence was found of partisan political influence in 
the selection of board members, administrators, 
teachers and staff members, (4) a tendency was re- 
vealed to select school board members on the basis 
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of religion, nationality, or geographic area of residence, Major Findings 


and (5) the program of orientation was very limited 
in extent, and board members showed little interest 
in professional publications or membership and par- 
ticipation in the activities of professional organiza- 
tions. 


Recommendations 

Information should be made available as to ways 
in which the community can organize itself to im- 
prove selection procedures. There is a need for 
better orientation manuals for new school board mem- 
bers. The training program for school administra- 
tors should include work in the area of school board 
functions and relationships. State school board asso- 
ciations should re-evaluate their programs to deter- 
mine the extent to which they fit the needs of all 
classes and sizes of cities, and should seek better 
means for informing boards of the services which 
they offer. 
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THE QUALIFICATIONS, EXPERIENCE, AND 
EDUCATION OF PUBLIC SCHOOL BUSINESS 
MANAGERS IN THE UNITED STATES WITH 
RECOMMENDATIONS BY 
BUSINESS MANAGERS, SUPERINTENDENTS OF 


SCHOOLS, AND BUSINESS LEADERS 
(Publication No. 6231) 


Bernard Raymond Oosting, Ph.D. 
Northwestern University, 1953 


The Problem 

It was the purpose of this study to examine the 
actual qualifications, experience, and education of 
public school business managers in the United States. 
Information relative to these qualifications, exper- 
ience, and education was compared with recommenda- 
tions of business managers, superintendents of schools, 
and leaders in commerce and industry who were asked 
to indicate what they considered to be desirable back- 
grounds. 


Procedures 

Two hundred seventy-five questionnaires were 
sent to business managers, superintendents, and 
business leaders, and were administered, in trial 
form, to practicing business managers, superintend- 
ents, and business leaders, and approved by them be- 
fore being distributed nationally. The returns were 
used for obtaining the information in this study. 

The results found upon tabulating the question- 
naires were checked for consistency in trends-of- 
response through the use of a partitive sampling 
technique. The tabulation of the returns was facili- 
tated by the use of the McBee Keysort cards. 


The survey indicated that the “preferred” school 
business official in the superintendents’ opinion was 
a married male in his late forties who had children. 
On the whole, the typical manager met these qualifi- 
cations. In this regard, business leaders concurred 
with superintendents except that the business leaders 
thought that the “most effective” age of business 
managers was forty. 

The majority of business managers worked in 
urban areas and in relatively large school districts. 
They indicated that they had a variety of titles, were 
employeed on a twelve month basis, and had a median 
of sixty-six employees responsible to them. In the 
organizational set-up, 71.1 per cent of the business 
managers were responsible to superintendents. The 
median salary was $7,392.00. The typical manager 
had several professional and community affiliations. 
Ninety-seven per cent were high school graduates 
and 68.5 per cent had obtained at least a bachelor’s 
degree. | 

Eight college courses were thought most impor- 
tant by business managers, superintendents, and 
business leaders alike. These were: (1) business 
administration, (2) educational administration, (3) 
public school finance, (4) school law, (5) economics, 
(6) accounting, (7) insurance, and (8) purchasing. 

Consistent agreement also was found between 
superintendents and business leaders regarding de- 
sirable occupational experiences for the prospective 
business manager. These prerequisites to effective 
school business management were: (1) business ad- 
ministration, (2) school administration, (3) business 
management in other schools, (4) teaching, (5) 
accounting, and (6) purchasing. 

Business leaders and superintendents also agreed 
that business managers were necessary for public 
schools. Superintendents stated that business mana- 
gers had justified their cost in their schools. Busi- 
ness managers were Satisfied with the opportunities 
and satisfactions provided by their positions. 


Conclusions and Recommendations 

The important responsibilities of business man- 
agement, the large number of employees responsible 
to most business officials, the relatively good sal- 
aries received, the broad educational preparation 
which was expected, and the varied occupational ex- 
perience which generally was required seemed in 
the aggregate to be signs of the professionalization 
of the position of the business manager. 

It is recommended that specific five year college 
courses be made available for the preparation of 
public school business managers. In addition to the 
regular teaching program would be included the eight 
college courses outlined above as important by all 
three groups of respondents in this survey. 

Practice work experience in school offices is 
recommended for prospective business managers 
while they are still attending college. At least two 
years of business experience is advocated. Prefer- 
ably this experience should include accounting and 
purchasing. Teaching experience is also recom- 
mended. 





EDUCATION 


1071 





It is suggested that dual or multiple schools evolve 


into systems having a single head, namely, the super- 
intendent. Attendance at more faculty meetings, pro- 
fessional memberships, attendance at appropriate 
professional conventions, membership in a service 
club, and participation in community affairs are ad- 
vocated. 

Also recommended are business management for 
more school systems, in-service training, and that 
college placement bureaus recognize the profession 
of school business management and set up this cate- 
gory on their records. Public relations programs 
are advocated with emphasis on adequate salaries to 
obtain competent business managers. 


Microfilm copy of complete manuscript of 175 
pages, $2.19. Enlargements 6° x 8", 10¢ per page. 
Library of Congress card number MicA53-~-1873. 


THE EFFECT OF 
TAX EXEMPT REAL PROPERTY ON 
SCHOOL SUPPORT IN 
THE STATE OF MICHIGAN 


(Publication No. 6362) 


Duncan A. 8. Pirie, Ed.D. 
Wayne University, 1953 


This study reports for each of Michigan’s 83 
counties the unincorporated exempt acreage, the as- 
sessed valuation, in lieu tax payments, and the tax 
revenue loss that results from the presence of tax 
exempt real property within its confines. 

In securing this data each county was divided into 
incorporated and unincorporated areas on the basis 
of Michigan’s 1950 Federal Census. The tax exempt 
real properties located within the unincorporated 
areas were reported, acreage enumerated, and value 
assessed by the federal or state holding agency con- 
cerned. Similar real properties, both publicly and 
privately owned, situated within incorporated com- 
munities were reported and valued by the local as- 
sessors. The reported state and county unincorpo- 
rated valuations represent valuations of specific 
acreage. The reported valuations of exempt real 
property for the state’s incorporated areas are 
based on the results obtained from a 10 percent sam- 
pling of the state’s 486 incorporated communities. 

This study also contains short chapters dealing 
with the developing educational financial crises, the 
fiscal condition of the present sources of public 
school revenue, the property tax, real property ex- 
emptions, and the Michigan Tax Law. Its major pur- 
pose, however, is the ascertaining of the extent and 
value of tax exempt real property and its effect on 
public school revenue. 

Specifically it seeks an answer to the following 
questions: 

1. What are the principles and policies governing 
the justification of exempting real property from 
taxation ? 

2. Is the legal basis for the exemption of real 


property well established ? 

3. How much tax exempt real property is there in 
Michigan ? 

4. What “in lieu” tax payments are being made to 
local districts ? 

0. Is any specific type of exempt real property 
predominant within the state ? 

6. What effect does the presence of exempt prop- 
erty have on public school revenue ? 

Though the writer carefully refrains from eval- 
uating any of the exempt practices observed, the re- 
port is decidedly more than a mere Statistical tabu- 
lation of such property. The dominant theme of the 
study is the need for a redefinition of what constitutes 
exempt real property. 

This study discloses a total of 7,023,711.86 acres 
of exempt land held by either the federal, state or 
local governmental divisions within the unincorporated 
areas of the State of Michigan. This acreage, except 
for 7,919.77 acres, was valued by those governmental 
agencies at $136,658,120.02. Similar holdings, either 
publicly or privately owned located within the state’s 


- incorporated areas, were valued by the local asses- 


sors as $801,319,300. 

The varying assessment procedures and rates 
used by reporting assessing agencies demanded some 
type of equalization before any valid conclusion could 
be made as to the extent and value of exempt real 
property. This equalization was achieved on a county 
basis by using the State Equalized County valuation 
as a yard stick and adjusting all reported exempt 
valuations in the light of this figure. This resulted 
in increasing the value of tax exempt real property 
within the state from $937,420.02 to $1,230,490,511. 
Further increases through the inclusion of certain 
stated omissions such as veterans’ homestead ex- 
emptions, exempt holdings in the City of Detroit, and 
various estimated valuations of unreported federal 
and state holdings, increase thés total to $1,760,667,611. 

If this sum were taxed at the rate of $32.61 per 
$1,000, it would represent a gross tax revenue loss 
of $67,415,696.89. In lieu tax payments of $930,386.61 
reduce this representative loss; however the balance 
would be equivalent to 17.7 percent of the 1951 total 
real property tax receipts, and is equivalent to $11.57 
per child based upon the public school enrollment 
figure of 1,036,396. 
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THE CHANGING STATUS 
OF THE COUNTY SUPERINTENDENCY 
IN INDIANA 


(Publication No. 6122) 


Clarence Arthur Pound, Ed.D. 
Indiana University, 1953 


The county has served as the intermediate dis- 
trict of school administration in Indiana since 1865. 
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In 1951-52, the ninety intermediate school districts 
served nine hundred and fifty local school administra- 
tive units in rural and suburban areas. Only fifteen 
of these local school administrative units had resi- 
dent pupil population of fifteen hundred, the number 
generally accepted as necessary to maintain a total 
educational program at a reasonable cost. In addi- 
tion, there were one hundred and twenty-four inde- 
pendent school districts (cities and towns) with resi- 
dent pupil populations of less than fifteen hundred. 
The intermediate district, if properly organized and 
administered, should be able to strengthen the local 
school administrative units it now serves as well as 
the small independent school districts and provide 

for them the services and educational offerings they 
are now unable to provide efficiently and economically 
for their people. 

Two types of studies related to the problem were 
reviewed. The first type dealt almost exclusively 
with the legal status of the county superintendency 
with little or no recognition of the characteristics of 
the school administrative unit he served. The second 
type included the more recent studies of the interme- 
diate district as an agency of school administration. 
This latter group of studies gave consideration to cri- 
teria for measuring the structure and functions of 
the intermediate district. 

This study was made in cooperation with the In- 
diana County Superintendents’ Association. Data were 
secured from an inventory and evaluation booklet that 
was prepared and distributed to the ninety county 
superintendents of the intermediate districts in Indi- 
ana. Responses were received from all of these super- 
intendents. The information secured from these book- 
lets, plus information from the files of the State Board 
of Tax Commissioners and the State Department of 
Public Instruction, and an analysis of legal provisions 
related to the county superintendency in the interme- 
diate district, served*as the basic data for this study. 
The data were tabulated, organized into tables, and 
analyzed according to the purposes of the study. Con- 
clusions were drawn from the findings, and recom- 
mendations were made for the improvement of the 
intermediate district. 

The professional status of county superintendents 
compare favorably with other school administrators 
in Indiana except in their appointments which seem 
to be influenced by partisan politics. County boards 
of education, composed of township trustees who 
represent the constituent districts, have failed to 
assume the responsibilities granted by statutes. 

Many of the administrative powers of the county su- 
perintendent have been deleted. However, his respon- 
sibilities have increased in the areas of services to 
local school administrative units and most county 
superintendents believe these services should be ex- 
tended and improved. Present intermediate district 
personnel needs to be increased and improvements 
made in financing the intermediate district if it is to 
serve effectively. 

Recommendations were made for: (1) the assign- 
ment of specific functions in the areas of educational 
leadership, special services to local school adminis- 
trative units, appellate functions, and directory func- 


tions to the intermediate district; (2) extending the 
services of the intermediate district to independent 
school districts having less than fifteen hundred 
resident pupils; and provisions for a lay board of 
education representing the intermediate district at 
large with authority for financing and staffing the 
intermediate district office. 
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THE SUPERVISION OF INDUSTRIAL ARTS: 
EFFECTIVE PRACTICES FOR 
SELECTED MAJOR PROBLEMS 


(Publication No. 6363) 


Charles H. Sechrest, Ed.D. 
Wayne University, 1953 


Statement of the Problem 

The purpose of this study was to collect a list of 
major problems in the supervision of industrial arts, 
identify those which were common, select those 
judged to be most pressing, and search for and re- 
port practices judged to be effective. The American 
Council of Industrial Arts Supervisors of the Ameri- 
can Industrial Arts Association cooperated in the 
study. 


Collection of Problems 

A tentative list of major problems was collected 
by personal interviews with supervisors in the field, 
fellow teachers, graduate students, and faculty mem- 
bers of the industrial Teacher Education Department 
of Wayne University. 

Other problems were suggested by letters and by 
literature pertaining to the supervision of industrial 
arts. 

A preliminary checklist of fifteen problems was 
sent to fifty-five selected supervisors to obtain their 
reactions before proceeding with the study. This in- 
strument was devised so that respondents could in- 
dicate the problems that they believed should be in- 
cluded in the study, for clarification of terminology, 
and for the addition of any major problems that had not 
been included. Forty-two preliminary checklists were 
returned; this was 76 per cent. 


Most Common and 
Most Pressing Problems 

A final checklist was sent to five hundred persons 
representing every state and the District of Columbia. 
Supervisors of industrial arts in four hundred eighty 
cities, with populations exceeding twenty thousand, 
were invited to participate. Those selected were 
persons who were actively engaged in the supervision 
of industrial arts. Effort was made to make the study 
representative of all areas of the United States. 

Two hundred eighty-one of the five hundred check- 
lists were returned, of which 7 per cent, or thirty- 
four were unusable. Two hundred forty-seven, or 
49.4 per cent, were tabulated. 
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Statistical methods were used to select the six 
major problems of the study. Responses were tabu- 
lated and studied in the following groupings: total 
responses; large cities, small cities; county, area, 
and state; Midwest Region; and Central Northeast 
Region. 

Six major problems were selected as follows: 

1. To establish a program for upgrading in- 
service teachers. 

2. To maintain morale and to encourage profes- 
sional attitudes so that industrial arts teachers will 
make a maximum contribution to education. 

3. To establish effective techniques, methods, 
or devices for improving the instructional program. 

4. To encourage teachers to develop a program of 
industrial arts that will be of educational significance 
to children at the secondary level. 

5. To help teachers prepare curriculum materials 
for their own teaching situations. 

6. To establish techniques for acquainting admin- 
istrators, parents, and others with an understanding 
of industrial arts. 


Effective Practices 
Reported by Supervisors 

Practices were gathered from those who responded 
to the final checklist, by letters to supervisors, and 
by a review of literature pertaining to supervision of 
industrial arts. 

Practices reported to be effective were described 
in Chapters IX - XIV for each of the six selected 
major problems. At the conclusion of each chapter, 
literature believed to be significant to the problem, 
was briefly annotated. 
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THE PRIVATE TRADE SCHOOL IN 
NEW YORK STATE, 1952: 
A PROPOSED ACCREDITATION PROGRAM 
FOR THE PRIVATE PROFIT 
PROPRIETARY TRADE SCHOOL 


(Publication No. 6309) 


Alexander Schure, Ed.D. 
New York University, 1953 


A study was made of the private proprietary trade 
schools within New York State so as to formulate a 
working program for the accreditation and educational 
upgrading of such schools. The problem has impor- 
tance due to the passage of the Veterans’ Readjust- 
ment Assistance Act of 1952, Public Law 550, the 
popularly termed “Korean G. I. Bill.” Benefits a- 
warded to the accredited private trade schools under 
Public Law 550 are denied the non-accredited schools. 

The study covers the state laws, regulations and 
directives that control the operations of the private 
trade school in New York State in 1952, and the fac- 
tors in Public Law 550 that affect these schools. 


A number of typical schools in New York State are 
catalogued with respect to curricula, fees, and admin- 
istrative organization so as to present an overall 
picture of their operations. Recommendations are 
then made for the upgrading of these schools in terms 
of their developed needs with an aim towards accred- 
itation. Data were collected from the files of the 

New York State Education Department and by visita- 
tion to the schools. 

The portion of the study which deals with the fac- 
tors in Public Law 550 that affect the private trade 
schools was derived from data in the actual text of 
Public Law 550 and the Veterans Administration regu- 
lations that stem from them. The data are presented 
by appropriate comment accompanied by derived 
tables. 

The results of the study which analyze the previous 
factors in terms of the problem prove that the New 
York State Education Department procedures for the 
licensing of proprietary trade schools are similar to 
procedures utilized by accrediting agencies. The 
conclusion is made, therefore, that the New York 
State Education Department be utilized as an accred- 
iting agency in accordance with the conditions of Pub- 
lic Law 550. 

Section 253 of Public Law 550 states that a State 
approving agency may approve the course offered by 
an educational institution “when credit for such course 
is approved by the State Department of Education for 
credit towards a high school diploma.” Further rec- 
ommendations for the private proprietary fee-charging 
trade schools are made, based upon this section of the 
law. Most of these schools have entrance requirements 
of less than high school graduation for the curricula 
they offer. This would place the trainee on a secon- 
dary level in terms of articulation with a comparable 
public school curricula. If the private trade school 
curricula were to be evaluated in terms of units or 
credits which were approved by the New York State 
Department of Education for credit toward a public 
or private high school diploma, the schools would 
meet the requirements of Section 253 of the Law. 

The New York State Education Department, through 
its private trade school bureau (authorized by the New 
York Board of Regents) has set up regulatory proce- 
dures covering all the major divisions of private 
proprietary trade school operations. The meeting of 
these requirements has been a function of public edu- 
cational representatives. The pertinent regulations 
of the Board of Regents, while keeping in mind the 
desirability of encouraging the individual initiative 
of private trade schools, have set up general areas 
of supervision and inspection. The evaluator who 
would examine the private proprietary trade school 
curricula with an eye towards the assigning of credit 
would have the following areas pre-determined for 
him: the school organization, financial status, facil- 
ities and quarters, equipment, curricula, entrance 
requirements, instructors’ qualifications, methods of 
instruction, advertising and sales promotion, guid- 
ance, supervision, student welfare, placement and 
library inventory. 

The means to implement the program were dis- 
cussed by the author with representatives of the New 
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York State Education Department. It was agreed that 
the administrative framework to conduct such a pro- 
gram already existed. It was further agreed that the 
Bureau of Private Trade Schools of the New York 
State Education Department would take the necessary 
steps to initiate the program. 
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AN ANALYSIS AND CRITICAL EVALUATION 
OF HOLLERITH-TYPE PUNCHED CARD 
METHODS IN CONNECTION WITH 
STUDENT RECORDS AND REPORTS 
AT THE UNIVERSITY OF MINNESOTA 


(Publication No. 6398) 


Willard Octive Stibal, Ph.D. 
University of Minnesota, 1953 


The problem was to analyze and evaluate the 
Hollerith-type punched card methods in connection 
with student records and reports at the University of 
Minnesota. This involved the evaluation of Hollerith- 
type student records as a part of the whole student 
record program. 

After technical terms were presented, the litera- 


ture on various aspects of this problem was reviewed. 


Following the presentation of the study design and 
the review of pertinent literature, the author reported 
his findings concerning the student records main- 
tained in the major student personnel offices at the 
University. For this, detailed descriptions of Hol- 
lerith-type punched card methods in the preparation 
of student records were included. 

The first evaluation of Hollerith-type punched 
card methods used at the University of Minnesota 
was made on the basis of practices as described in 
the literature. The analysis of practices at other 
colleges and universities showed variations in the 
type and content of punched card student records. 
Several other institutions have made a greater appli- 
cation of automatic Hollerith-type punched card meth- 
ods to the student record program than the University 
of Minnesota. 

As the second step in evaluating practices at the 
University of Minnesota, a set of principles was de- 
veloped from a survey of the literature relating to 
student records and from an investigation of record 
practices at the University of Minnesota. The prin- 
ciples so derived were refined through submission to 
a group of individuals chosen as having high compe- 
tence in regard to Hollerith-type punched card meth- 
ods in colleges and universities. The final selection 
of principles was based on the binomial expansion 
and at the one per cent level of significance. These 
Hollerith-type standards were then used to evaluate 
the student record program at the University of Min- 
nesota. 

Finally, an appraisal of the recommendations for 
the Hollerith-type student record program at the Uni- 


versity of Minnesota was made in terms of the two 
foregoing evaluative procedures. The recommenda- 
tions included the continued investigation of student 
records, the co-ordination of the entire program of 
Hollerith-type punched card student records and re- 
ports, the possible delegation of responsibility for 
Hollerith-type student records to a central office; 
the development of more complete record manuals 
and code sheets; the greater application of appro- 
priate Hollerith-type methods to specific kinds of 
student records; and the more thorough planning of 
the total program and of card designs. 
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EFFECTIVENESS OF ELECTED AND 
APPOINTED SCHOOL BOARD MEMBERS 


(Publication No. 6127) 


Richard Earle Whalen, Jr., Ed.D. 
Indiana University, 1953 


The Problem 

The problem is to try to measure the relative ef- 
fectiveness of elected and appointed board members. 
Heretofore, no conclusive judgment has been estab- 
lished concerning the effectiveness of board members 
selected by either method. 


Research Method 

The decision was made to disregard, in general, 
the type of criteria used to evaluate board member 
effectiveness prior to the Barnhart “critical incident” 
study and to devise an evaluation instrument largely 
in accordance with criteria established by Barnhart. 
This instrument was so constructed that a superin- 
tendent could indicate the extent to which a given 
board member performs in a given manner. 


Results 

Of nearly 1,200 school districts in eleven mid- 
western states asked to participate in the study, re- 
plies were received from 351 districts, involving 
1,848 board members. Of these, 1,650 were elected 
and 198 were appointed. 

Of the 32 criteria used in the study, the per cent 
of appointed board members exhibiting effective be- 
havior was greater than that of elected members when 
measured by 31 of the criteria. The per cent of 
elected board members was greater when measured 
by one criterion. Extracting a “t-ratio,” the percent- 
age of appointed board members exhibiting effective 
behavior was found to be significant to at least the 
five per cent level of confidence when measured by 
19 of the criteria. The one criterion favoring the 
elected board members was not significant. 


Conclusions 
1. That the high percentage of elected board 
members exhibiting effective behavior rules out the 
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possibility that appointment is singularly the “only” 
method of selection for producing effective board 
members. 

2. That appointment by mayor or city council, at 
least as these methods now operate, produce more 
effective board members than does partisan or non- 
partisan election. 

3. That although all evidence points toward the 
superiority of the appointive method, it seems likely 
that greater concern for the importance of school 
board elections might produce more effective board 
members. 

4. That on the basis of the results of the study, 
apparently no obligation is felt on the part of most of 
the appointed board members to so act as to please 
the person or persons making the appointment except 
as they represent the lay citizenry of the community. 

5. That perhaps one explanation of the results 
may be the argument that a potentially effective board 
member will often accept an appointment to the board 
but will not stand for election. 


Microfilm copy of complete manuscript of 153 
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EDUCATION, ADULT 


THE CHARACTERISTICS OF ADULTS 
ENROLLED DURING 1951-1952 IN 
THE GARY, INDIANA, NIGHT SCHOOL CLASSES 
FOR CREDIT TOWARD 
HIGH SCHOOL GRADUATION 


(Publication No. 6113) 


Ernest Everett Ladd, Ed.D. 
Indiana University, 1953 


The Problem 

The major emphasis of the study is to discover 
the educational, vocational, and personal backgrounds 
and needs of the adult students in Gary, Indiana, who 
were working in night school classes to secure credit 
towards high school graduation. This information is 
considered essential in the study of this group of 
adult students. 


Sources of Data 

The study includes all adult students enrolled dur- 
ing 1951-1952 in courses in the Gary night school 
which give credit toward high school graduation. Data 
were secured by means of the Kuder Preference Rec- 
ord — Vocational, the Mooney Problem Check List, 
and the Thurstone Test of Mental Alertness. The 
personal data collected covered a wide variety of 
items relating to age, sex, education, vocational ex- 
periences, attitudes and purposes, and were secured 
by interview and questionnaire. 


Procedure 

The methods of the study consisted of the collec- 
tion of personal data by a form sheet supplemented 
by personal interview, the administration of the Kuder 
Preference Record — Vocational, the Mooney Prob- 
lem Check List, and the Thurstone Test of Mental 
Alertness, the recording and tabulation of the data, 
and their discussion in terms of numbers and per- 
centages found in the various categories. Qualified 
conclusions were drawn as the evidence seemed to 
warrant. 


Findings 

It appeared that the group as a whole represented 
relatively young people, the median ages for men and 
women being 22 and 23.5 years respectively. The 
women outnumber the men. Grade levels are not im- 
portant since students are scheduled only into courses 
that count for high school graduation. The yearly 
turnover of students is large and most of the students 
withdrew from the regular school either to work (men) 
or to be married (women). The majority of students 
report a desire for a high school diploma as the rea- 
son for returning to night school classes. Most of 
the students came from Gary schools and got their 
information about the night school from the newspapers. 
Men in the group fail courses more often than do the 
women. The present jobs of the students require lit- 
tle educational preparation and a minimum of skills. 
Present employment is accepted as being generally 
satisfactory. The men in this group report more 
job experiences than do the women. The women 
students find fewer special problems in their jobs 
than is true for the men. Leisure interests are 
limited. Interests of a vocational nature are to some 
degree in the computational and clerical areas and 
are definitely not in outdoor activities. The night 
school work is considered satisfactory and reasonable 
in cost, but some preference is expressed for late 
afternoon classes. Most serious problems for the 
students seem to be in the areas of personality and 
self-improvement. 

The group seems to be somewhat limited in men- 
tal alertness, the women more so than the men. As 
a group, the students expressed a need for guidance 
and personal counseling services. 


Microfilm copy of complete manuscript of 191 
pages, $2.39. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1880. 





EDUCATION 





METHODS OF ORGANIZING 
AND CONDUCTING 
ADULT FARMER CLASSES IN MISSOURI 


(Publication No. 6086) 


Ferol Macon Robinson, Ed.D. 

University of Missouri, 1953 
Supervisor: G. F, Ekstrom 
Purpose 


To secure data concerning methods of organizing 
and conducting adult-farmer classes in Missouri. 


Method of Research 

Data were obtained from information blanks com- 
pleted by 129 Missouri teachers who had taught adult- 
farmer classes in 1951-52 and who planned to teach 
vocational agriculture in 1952-53. The respondents 
checked practices which they had used and which they 
expected to use subsequently in organizing and con- 
ducting classes. Treatment of the data included 
ratings of the teachers as made by state supervisors 
and teacher trainers-in agricultural education. 


Summary 

(1) Approximately 75 per cent of the teachers had 
used selected practices relating to public school 
personnel. 

(2) More than one-half of the teachers had used 
practices relating to public relations. 

(3) Practices relating to providing teachers and 


teacher time had been used by 50 per cent of the 
teachers. 

(4) Approximately 33 per cent of the teachers had 
used selected practices relating to financing classes. 

(5) Over 50 per cent of the teachers had used 
practices relating to program planning. 

(6) Fifty-six per cent of the teachers had used 
practices relating to organizing class groups. 

(7) Practices relating to scheduling courses had 
been used by 48 per cent of teachers. 

(8) Fifty-nine per cent of the teachers had used 
the practices relating to planning for instruction. 

(9) Approximately 58 per cent of the teachers had 
used practices relating to conducting classes. 

(10) Practices relating to conducting on-farm in- 
struction had been used by 47 per cent of the teachers. 

(11) Approximately 26 per cent of the teachers had 
used practices relating to social activities and spe- 
cial features. 

(12) Practices relating to evaluating adult-farmer 


programs had been used by 36 per cent of the teachers. 


Conclusions 

1. While no attempt was made to validate the 
practices used in organizing and conducting adult- 
farmer classes, the teachers expect to continue using 
most of the practices, and class enrollments seem 
quite persistent; therefore, it would seem in the main 
that the methods used have been practical. 

2. Apparently there was no consistent pattern of 
practices used most effectively by groups of teachers 
who were rated by the supervisors and teacher train- 


ers of vocational agriculture as being above-average, 
average, or below-average in teaching vocational 
agriculture. 

3. Although there was no persistent pattern of 
practices identified with any of the three rated groups 
of teachers, there was some consistency in the use 
of specific practices by each of the groups. It may 
be assumed that the particular practices may have 
some correlation with teacher success. 

4. The data presented in this study seem to in- 
dicate that several years of experience in teaching 
vocational agriculture is not a prerequisite to teach- 
ing adult-farmer classes successfully. 
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A CRITICAL HISTORY OF 
STATE-GRANTS-IN-AID TO 
PUBLIC SCHOOLS IN CONNECTICUT 


(Publication No. 6331) 


Fred John Herzig, Ph.D. 
University of Connecticut, 1953 


Problem 

Since education is fundamentally a state function, 
the responsibility of the state for the support of the 
public schools is implied. Recognition of this respon- 
Sibility has existed in the form of grants-in-aid. With 
the passage of time demands for increased state aid 
have been made, and the problem of the apportionment 
of state grants-in-aid has become more complex. 

It has been the purpose of this dissertation to 
make a critical study of the historical events directly 
related to state grants-in-aid to public schools in 
Connecticut from 1639 to the present. The study has 
been concerned only with public schools as defined 
by statute. 


Procedure 

The procedure consisted of three steps: 

1. The formulation of a statement of principles 
to serve as a basis for the criticism of state grants- 
in-aid. 

2. The collection of historical data pertinent to 
state grants-in-aid to public schools in Connecticut. 

3. The interpretation and criticism of the histor- 
ical data based upon the principles. 


Principles 

Four principles were developed from an extensive 
study of the literature and the research on state aid 
to public schools. They are as follows: 

Equalization: this principle demands that state 
grants-in-aid be apportioned to the local communities 
in inverse ratio to their relative tax-paying abilities. 





EDUCATION 


1077 





Adequacy: this principle demands a state-wide 
level of support directly proportional to the financial 
ability of the state. 


Adaptability: this principle demands a state grants- 


in-aid program so conceived as to allow a community 
to make progressive adjustments in its educational 
program under a reasonable tax burden. 

Prudence: this principle demands that a state 
grants-in-aid program be economical, efficient, stat- 
utably harmonious, and congruent. 


Findings 

As the state grants-in-aid public schools in Con- 
necticut were examined it was found that, historically, 
there were four phases in evidence: 

1. The colonial phase wherein grants-in-aid were 
few and of little importance. 

2. The early state-hood phase wherein the public 
schools were largely state supported. 

3. The post-Civil War phase, wherein numerous 
grants of the special purpose type were made. 

4. The modern phase, wherein relatively large 
grants for current expenditures and capital outlay 
are being apportioned currently. 


Conclusions 

The critical study of the state grants-in-aid to 
public schools in Connecticut led to the following con- 
clusions: 

1. These grants have not consistently provided 
for equalization since they have, in general, not been 
apportioned to local communities in inverse ratio to 
their relative tax-paying abilities. 

2. These grants have been inadequate, since they 
have not provided support directly proportional to the 
ability of the state. 

3. These grants have not consistently provided 
for adaptability since they have not been so conceived 
as to allow a community to make progressive changes 
under a reasonable tax burden. 

4. These grants have not been consistently prudent 
since they have not always been economical, efficient, 
statutably harmonious, and congruent. 


Recommendations 

As a result of the investigation made in this dis- 
sertation there is evidence of further research needed 
which may contribute to the development of a sound 
program of state grants-in-aid to public schools in 
Connecticut. The following are suggested: 

1. A study should be made to develop a valid in- 
dex of the tax-paying ability of the various towns. 

2. A study of the problem of equalizing the grand 
lists of Connecticut towns is recommended. 

3. A study should be made of the advisability of 
establishing a foundation program in Connecticut. 

4. A study should be made of the advisability of 
placing the Public School Building Grant on a basis 
of relative tax-paying ability of the local governments. 

5. A study should be made to determine what leg- 
islation is needed to encourage local governments to 
make desirable adjustments in the educational pro- 
gram beyond the minimum requirements for partici- 
pation in state funds. 
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METHODIST SCHOOLS IN 
THE NORTH WEST INDIANA CONFERENCE 
FROM 1852 TO 1892 


(Publication No. 6123) 


George Peter Salen, Ed.D. 
Indiana University, 1953 


This study is designed to investigate Methodist 
schools that were established primarily to provide 
elementary and secondary education within the bounds 
of the North West Indiana Conference from 1852 to 
1892. It also includes the study of three similar 
schools which were established shortly before the 
formation of the North West Indiana Conference in 
1852 and which came within the patronage of this 
newly formed conference. The Methodist Church 
manifested a vigorous interest in education from its 
earliest conception. This interest was particularly 
discernible in Indiana after 1852 because the common 
school system in this state was for an approximate 
period of fifteen years inadequately supported and 
maintained. Rather than let schooling languish en- 
tirely, a number of private individuals, associations, 
and church groups tried to carry on the work of edu- 
cating the children of this state. The formation of a 
new Methodist Conference located in the northwestern 
portion of the state in 1852 stimulated Methodist par- 
ticipation in this movement. The schools that were 
established and patronized by this conference were: 
Asbury Female Institute, Battle Ground Collegiate 
Institute, Danville Academy, Dayton Academy, Green- 
castle Female Collegiate Institute, Indiana Female 
College, LaPorte Male and Female Seminary, New 
Carlisle Collegiate Institute, Northern Indiana Col- 
lege, Russellville Seminary, Stockwell Collegiate 
Institute, Sugar Grove Institute, Thornton Academy, 
Valparaiso Male and Female College, Wesley Academy 
and West Lebanon Seminary. It was the intention of 
this study to investigate certain aspects of the his- 
tories of these schools. Such topics as initial begin- 
nings and developments, administration, curriculum 
offerings, faculty and student life were considered. 

The historical method was employed throughout 
the study. The sources of data were largely primary 
in the form of official school records such as the 
minutes of the boards of trustees, catalogues, visi- 
tors’ reports, deed records, literary society minutes 
and announcements. Newspaper accounts, literary 
writings of students, diaries, and official church 
records were also extensively utilized. 

While the Methodist schools were characterized 
by numerous similarities in respect to their organiza- 
tional pattern and the manner in which routine mat- 
ters were handled, there were noticeable differences 
in the circumstances that initiated the beginnings of 
each school and the factors that fostered or hindered 
the development of each. Such problems as the pro- 
curement of an adequate school building or the ability 
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of a school to secure adequate financial support to 
maintain a staff of high calibre were often ones that 
remained unsolved. 

In respect to curriculum offerings all of the 
schools provided elementary and secondary school 
training. The array of courses in these two areas 
was extensive. In several schools these courses were 
considered somewhat collegiate in nature. While aca- 
demic training received the greatest attention, edu- 
cation in high moral character was also an integral 
part of the program in each school. Student lives were 
carefully supervised and few privileges or activities 
were permitted outside the regular academic training. 
Under such circumstances, however, it seemed evi- 
dent that students in these Methodist schools were 
given the best educational advantages available for 
the period and the standards set by these schools 
were to remain for many years a high standard of 
achievement. 
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A MANUAL OF PHYSICAL EDUCATION 
ACTIVITIES FOR 
RURAL SCHOOL TEACHERS 
OF NORTHERN ILLINOIS 


(Publication No. 6287) 


Miriam M. Anderson, Ed.D. 
New York University, 1953 


The purposes of this study were to show the re- 
sults of a survey of the physical education programs, 
to set up objectives and guiding principles of physical 
education, and to select suitable activities for con- 
ducting a balanced program of physical education in 
the rural schools of Northern Dlinois. The major 
purpose was to aid in the improvement of existing 
practices by compiling A Manual of Physical Activities 
for Rural School Teachers of Northern Illinois. 

The research covered the twenty counties of North- 
ern Illinois that are served by the Northern Illinois 
State Teachers’ College. An interview with twenty 
county superintendents furnished information perti- 
nent to ascertaining the factors in the rural schools 
which affect the teaching of physical education. Each 
county superintendent recommended a study of the 
best, the average, and the poorest school in his county. 
To decide upon the three, the superintendents based 
decisions upon the facilities, the equipment, the time 
devoted to physical education, the teachers’ prepara- 
tion and leadership in physical education. 

During a visit to each rural school, the following 
data concerning physical education was collected: en- 
rollment, indoor and outdoor facilities, equipment and 
supplies, teacher qualification, amount and type of 














supervision, and desired resource material and 
teaching aids. 

A critical survey of current literature was made 
for objectives of physical education for children of 
the elementary schools. The listed objectives were 
analyzed and put into concise and comprehensive 
statements, then sent in the form of a check sheet to 
a jury of twelve experts, who evaluated and commented 
upon the different items. 

A similar study of guiding principles for the rural 
school teacher to use in conducting a balanced pro- 
gram of physical education was made and submitted 
to the Same jury. 

From a wide review of current literature the in- 
vestigator chose a collection of activities for an ele- 
mentary school physical education program. Bases 
for retention of any activity was its worth in contri- 
buting to the objectives, its use to the inadequately 
trained teacher, its suitability for the age groups, and 
its adaptability to the space limitations, available 
equipment and supplies in the rural schools of North- 
ern Dlinois. 

Redistribution from the well-known one-room to a 
consolidated or unit district is slowly changing the 
educational environment of the child attending the rural 
school. But at the time of this study, Northern Illinois 
still had a large percentage of one-room rural schools. 
There are serious drawbacks to good teaching in the 
following three areas: Facilities, equipment, and sup- 
plies for developing a program of physical activities 
approaching ideal standards are lacking in all the 
rural schools examined. Inadequacy was also found 
in the training of the teachers to meet the needs of 
physical education for the rural elementary age child. 
The majority of these teachers have no guidance nor 
help from special teachers in physical education. Re- 
source materials, such as books, pamphlets, and bulle- 
tins on physical education are far below standard. Up- 
on the findings stated above, A Manual of Physical 
Education Activities for the Rural Teachers of North- 

















ern Illinois has been prepared with the hopes that it 





will help to erase some of these deficiencies. 

With reference to the manual, the investigator 
recommends that: a copy be made available to each 
teacher in the rural schools of Northern [llinois; after 
a period of several years of continuous use, it be re- 
vised, according to suggestions made by teachers who 
use it; it be revised to meet the radical changes an- 
ticipated within the next few years in the rural school; 
it be used as a basic text for in-service or extension 
courses, and the manual be used by any group work- 
ing under similar circumstances in developing a 
course of study in physical education. The investiga- 
tor recommends the studies similar to this one be 
conducted in other rural areas in the United States 
to develop a manual for teachers in these rural sec- 
tions. 
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A WORKBOOK OF MEASUREMENT AND 
EVALUATION IN PHYSICAL EDUCATION, 
HEALTH EDUCATION AND RECREATION 


(Publication No. 6295) 


John Louis Gehr, Ed.D. 
New York University, 1953 


A review of the literature on the subject of tests 
and measurements workbooks indicated only four 
existing ones in Physical Education, Health Education 
and Recreation. There is also wide opinion as to the 
contents of such a workbook and the set up for a lab- 
oratory course in which to use the workbook. Despite 
this difference in emphasis the investigator could find 
little objective data which might be used to substan- 
tiate the contents of a laboratory course in Measure- 
ment and Evaluation in these three fields. Hence, the 
present study was undertaken in order to furnish data 
upon which to base the contents of a laboratory course 
in Measurement and Evaluation in these selected 
areas. 

Therefore, the purpose of this investigation is to 
prepare a workbook for an introductory college labora- 
tory course in measurement and evaluation in the 
areas of Physical Education, Health Education and 
Recreation. In order to aid in the solution of the 
problem it was logically divided into three sub-prob- 
lems as stated below: 

1, What are the statistical techniques which are 
requisite for introductory training and subsequent 
application in measurement and evaluation in the 
selected fields of study ? 

2. What are the measurement and evaluation pro- 
cedures needed for an introductory training and sub- 
sequent application in measurement and evaluation in 
the selected fields of study ? 

3. What are the elements of test construction de- 
sirable for introductory training and subsequent appli- 
cation in the selected fields of study ? 

Data were obtained from a critical study of peri- 
odical literature and textbooks in Elementary and In- 
troductory Statistics, Educational Measurements and 
in the selected fields of this study. These sources 
served a three-fold purpose in that they (1) formed 
a basis for organizing a checklist to submit to an ex- 
pert jury, (2) aided in the selection of the final ma- 
terials for the workbook, and (3) were used as an aid 
in formulating the brief description of statistical tech- 
niques, criteria for test selection and the elements of 
test construction. 

Each statistical technique selected is briefly ex- 
plained in a logical order under the following headings: 
Definition, Interpretation, Calculation, Advantages, 
Disadvantages, Application, Selected References and 
Problems for practice. 

The criteria for test selection which were devised 
were used in selecting tests for the workbook. Each 
selected test is briefly presented according to the 
following divisions: Title and Source, Purpose of 
Test, Nature of Test (validity, reliability, objectivity), 
Apparatus Needed, Administration of Test, Scoring, 
Use of Results and Problems for practice. 

The elements of test construction determined are 


briefly explained in a logical and workable pattern 
with appropriate illustrations. Problems are included 
for practice. 

The conclusions of this investigation were set 
forth in a detailed outline which formed the basis for 
the organization and development of the workbook. 
These conclusions are listed below in a condensed 
form: 


Section I - Elementary Statistical Techniques 


Tabulating Data 

Ranking Data 

Graphic Methods 

Measures of Central Tendency 
Measures of Variability 

The Normal Probability Curve and Some 
Variations 

Test Scoring Methods 

Correlation - Person Product Moment Method 
Measures of Sampling Reliability 
Bibliography 
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Section II - Test Selection 





A. Criteria for Test Selection 
. Validity 
. Reliability 
. Objectivity 
. Administration 
. Norms 
. Use of Results 
. Bibliography 


Application of Criteria to Tests in Various 
Areas and Tests Thus Selected 

1. Organic Tests 

2. Motor Ability Tests 

3. Knowledge Tests 

4. Bibliography 


Section III - Elements of Test Construction 





Preliminary Preparation 
Organizing the Preliminary Draft 
Preliminary Tryouts 

Preparing the Final Test Battery 
Bibliography 


Microfilm copy of complete manuscript of 550 
pages, $6.88. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53~-1885. 


THE DEVELOPMENT OF ACHIEVEMENT 
STANDARDS IN KNOWLEDGE OF 
PHYSICAL EDUCATION ACTIVITIES: 
FOR BOYS OF THE PUBLIC SECONDARY 
SCHOOLS OF NEW YORK STATE 


(Publication No. 6267) 
Isidor H. Goldberg, Ph.D. 
New York University, 1953 


This investigation was made to develop achieve- 
ment standards in knowledge and understanding of 
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baseball, basketball and football. The study was 
limited to boys in the secondary grades of the public 
schools of New York State. 

The first task was to develop suitable standardized 
achievement tests, using approved test construction 
techniques. The purpose of the tests was defined. 
Then the scope of subject matter was determined, and 
items were classified into four subdivisions — funda- 
mentals, team play, rules and general information. 
The questionnaire technique was used to determine 
the relative weighting of subject matter subdivisions, 
on the basis of which test outlines were prepared. A 
large number of five-option multiple-choice questions 
were devised in the preparation of experimental forms 
of the tests. Each form consisted of 150 questions. 
The experimental forms were reviewed by committees 
of experts in subject matter, test construction and 
English, and revised accordingly. 

Field trials of the experimental forms were con- 
ducted, in which each test was administered to a ran- 
dom sampling of 500 pupils. Analysis of the results 
revealed that the tests were within the 40%-60% op- 
timum range of difficulty, and that the reliability co- 
efficients were .93 for baseball, .95 for basketball, 
and .92 for football. 

Next, item analysis techniques were applied to 
evaluate the effectiveness of each item. In accordance 
with the data obtained by item analysis, each test was 
carefully studied for retention, revision or elimination. 

Final forms of the tests were then prepared. Each 
form consisted of seventy-five five-option multiple- 
choice items of suitable difficulty and validity. The 
final forms were reviewed by committees of experts 
in subject matter, test construction and English, and 
revised accordingly. 

A numerically sufficient and representative sam- 
pling was then selected for the normative survey. Six 
factors were included to secure a representative 
sampling. These factors were type of school, school 
enrollment, program quality, size of community, geo- 
graphical location, and grade level. One hundred 
schools from every part of New York State participated 
in the study. Approximately 2600 pupils were tested in 
baseball, 2600 in basketball, and 2600 in football — or 
a total of 7800 pupils. Analysis of results revealed 
that the three tests were objective, valid and reliable. 
The survey showed that the tests were easy to score 
and administer, and economical of time and materials. 

Standard scoring scales, tables of percentile norms, 
and tentative achievement standards for each grade 
were prepared. Appropriate statistical techniques 
were applied. 

A number of conclusions may be drawn from the 
evidence presented in this study. 

1. It is possible to develop objective, valid and 
reliable tests of knowledge and understanding of base- 
ball, basketball and football. 

2. By means of such tests, the actual level of 
achievement can be accurately determined. 

3. Through a survey of an adequate and repre- 
sentative sampling of the population, data can be ob- 
tained for the determination of norms of achievement 
for each grade. 

4. Scientific achievement standards, based on the 
data obtained in such a survey, can be established. 


It is suggested that these tests, together with the 
standard scoring scales, tables of percentile norms 
and achievement standards, be made available to 
local schools and communities by the Physical Educa- 
tion Bureau of the New York State Education Depart- 
ment. The tests can be used to measure progress, 
to evaluate effectiveness of instruction, to diagnose 
needs and to classify pupils for instructional efficiency. 

It is recommended that this investigation be used 
as a pilot study or guide for the development of simi- 
lar tests in other important physical education activ- 
ities, for girls and boys, on the elementary, secondary 
and college levels. : 
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THE STATUS AND NEED FOR 
INDUSTRIAL EDUCATION IN GEORGIA 


(Publication No. 6057) 


Donald F. Hackett, Ed.D. 
University of Missouri, 1953 
Supervisor: H. H. London 
Purpose: 

The purpose of this study was to ascertain the 
status of industrial education and the need for this 
type of education in the white public secondary schools 
of Georgia. 


Method of Research 

Information forms were mailed to 216 industrial 
education teachers, 242 high school administrators, 
568 employers, 1083 high school graduates, and 459 
parents. Five employers, seven industrial arts 
teachers, and eighty high school graduates were in- 
terviewed. Employment requirements in the manu- 
facturing industries, United States census data, and 
the opinions of lay persons and school administrators 
were analyzed to reveal their implications for indus- 
trial education. 


Summary 

Industrial arts was taught by 146 teachers in eighty- 
nine schools in sixty-five cities in Georgia in 1952-53. 
There were twenty diversified cooperative training 
programs and ten day-trade programs employing 
fifty day-trade teachers during this period. 

In the schools providing industrial arts, 38.4 per 
cent of the boys and 1.2 per cent of the girls were en- 
rolled in industrial arts classes. A total of 470 differ- 
ent students were enrolled in the diversified coopera- 
tive training program and 759 were enrolled in the day 
trade program. 

Parents and high school graduates overwhelmingly 
favored the public schools’ offering some form of in- 
dustrial education. Employers indicated a need for 
pre-employment or in-service training before workers 
could advance to positions in the skilled, technical, or 


supervisory occupations. 
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High school administrators reported that 119 in- 
dustrial arts programs, forty diversified cooperative 
training programs, and fourteen day-trade programs 
would probably be added in the period 1953-56. These 
same administrators indicated that 160 industrial 
arts teachers, thirty-four coordinators, and nineteen 
day-trade teachers would probably be hired for their 
new or expanded programs in the same period. 

The average starting salary reported for industrial 
arts teachers with no teaching experience was $2,529. 
The average starting salary for coordinators was 
$2,630 and for day-trade teachers it was $2,573. The 
range in all cases was from $2,400, the state mini- 
mum salary, to over $3,500. 

Census data reveal that the population of Georgia 
is now predominantly urban and rural non-farm. In- 
dustry provides employment for approximately ten 
per cent more workers than does agriculture and the 
value of manufactured products is five times the value 
of all farm crops and livestock. 


Conclusions 

1. Industrial arts programs are provided in less 
than one-fifth of the Georgia white public secondary 
schools and girls are provided little opportunity to 
enroll in this subject. 

2. Teachers prefer to leave Georgia to earn mas- 
ters degrees in industrial education and other areas 
of specialization. 

3. Lay persons overwhelmingly favor the provision 
of some form of industrial education, on an elective 
basis, for boys and girls in Georgia schools. 

4. The diversified cooperative training and day- 
trade programs serve an almost insignificant num- 
ber of students in Georgia. 

9. The number of industrial education teachers 
and programs in Georgia will probably double in the 
period 1953-56. 

6. Industry is of primary importance in the econ- 
omy of Georgia. 


Implications 

1. Most, if not all Georgia secondary schools 
should provide industrial arts programs and girls 
should be provided an opportunity to take this work. 

2. A sound program of graduate work leading to 
the masters degree in industrial education should be 
developed in Georgia. 

3. Schools should help students make wise occupa- 
tional choices. 

4. Industrial arts teacher education institutions 
should evaluate their programs in the light of the needs 
of teachers of this work. 

9. Industrial educators should begin a program 
of public relations to inform lay persons and educa- 
tors of their work. 
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THE EFFECTS OF RELAXATION TRAINING 
ON CERTAIN ASPECTS 
OF MOTOR SKILL 


(Publication No. 5971) 


Lillian Edith Hite Haverland, Ph.D. 
University of Illinois, 1953 


The study was designed to investigate whether 
training in relaxation techniques or conditioning exer- 
cises could bring about improvement in certain as- 
pects of motor performance. Relaxation is defined as 
a reduction of muscle tension. 

The specific purpose was to determine whether a 
six-week training period in Jacobson’s techniques of 
relaxation or in conditioning exercises following 
principles advocated by Rathbone can bring about 
Significant improvements in coordination, steadiness, 
or reaction time. 

The changes in performance of three groups of 
college women were compared. Group I, the control 
group of twenty-nine subjects, received instruction 
only in the regular physical education program in 
dance, sports, and swimming. Group II, a conditioning 
group of twenty-nine subjects, received two forty-min- 
ute instruction periods each week in Danish gymnastics 
emphasizing rhythmic, rapid use of big muscle groups. 
Group III, the relaxation training group of twenty-six 
subjects, took part in the regular physical education 
program and received two additional forty-minute 
periods of instruction, using Jacobson’s methods, 
each week for six weeks. 

The change or difference in performance for, each 
subject was obtained by subtracting the score obtained 
in the initial session from the score obtained in the 
final session following the six-week training period. 

The tests used were: (1) reaction time, as a 
measure of the muscular state of readiness; (2) 
tracing, aS a measure of accuracy, precision, and 
steadiness of movement; (3) aiming, also a test of 
accuracy, precision, and steadiness of movement; 

(4) steadiness of motor control, as a measure of the 
ability to hold the hand motionless; and (5) tapping, 
as an index of motor capacity. A test of manifest 
anxiety was also given. 

Analyses of variance and covariance were done to 
determine whether there were significant differences 
between the mean difference scores of the three groups 
on each of the five motor tests. The anxiety and initial 
performance variables were introduced into the anal- 
yses through the use of the technique of analysis of 
covariance, in order to make more precise the tests 
of significance and to adjust for possible differences 
between the three groups on these variables. It was 
considered possible that the relationships between 
manifest anxiety and change of performance, and be- 
tween initial performance and change of performance 
might affect the tests for significance of differences 
between mean changes of performance for the differ- 
ent groups. 

The main finding of the study was that significant 
differences between the means of changes in perform- 
ance of the three groups were found only in the case 
of the aiming test. The F ratios for the other tests 
were not significant. 
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Additional, simple analyses of variance indicated 
that there were no Significant differences between the 
three groups with respect to either the anxiety score, 
or to any of the five initial performance variables. 

Tests were made to determine whether the differ- 
ence between the mean initial score and the mean 
final score was significant for each of the three 
groups considered separately. The relaxation train- 
ing group improved its performance significantly at 
the 5 % level on the reaction time and aiming tests, 
and at the 1% level on the tracing and steadiness of 
motor control tests. On the steadiness of motor con- 
trol test, the control and conditioning groups also 
improved their performances significantly at the 5% 
level. 

From the above findings, the general conclusion 
may be drawn that training in Jacobson's techniques 
of relaxation may result in improved performance in 
certain areas of motor skills involving smooth, co- 
ordinated, and precise movements. Since Jacobson's 
techniques of relaxation emphasize the lessening of 
residual muscular tension in skeletal muscle, it ap- 
pears that if this objective is attained, smoother, 
better coordinated, and more precise movement is 
possible. This is of importance in all areas of life, 
as well as in connection with athletic performance. 


Microfilm copy of complete manuscript of 109 
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AN EVALUATION OF MOTION-PICTURE LOOPS 
IN GROUP INSTRUCTION IN BADMINTON 


(Publication No. 6522) 


Milo Gist Karsner, Ph.D. 
State University of Iowa, 1953 


The purpose of this project was to compare, in 
classes of college men, the effectiveness of the lec- 
ture-demonstration method of instruction, in the basic 
strokes of badminton, without motion-picture loops, 
with the effectiveness of instruction, with motion- 
picture loops, in the following three procedures: (1) 
explanation and demonstration, by the instructor, of 
each stroke, the explanation and demonstration being 
followed by the presentation of the loops of that stroke, 
with an explanation, by the instructor, of the tech- 
niques demonstrated in the films; (2) presentation of 
pertinent films as the only demonstration of the exe- 
cution of each stroke, with an explanation, by the in- 
structor, of the techniques demonstrated in the films; 
and (3) explanation and demonstration, by the in- 
structor, of all the strokes, and practice, by the stu- 
dents, in the execution of all the strokes, the practice 
being followed by the presentation of the loops, with 
an explanation, by the instructor, of the techniques 
demonstrated in the films. 

On the basis of the results of a battery of motor 
and knowledge tests and on the basis of ratings of 
ability in the execution of badminton strokes obtained 
prior to the beginning of the instruction in each ex- 
periment, the experiment groups were found to be 
comparable to the control groups. 


An analysis of the data revealed the following find- 
ings: (1) on the basis of the knowledge test scores and 
the ability ratings made before and following the in- 
struction in the execution of badminton strokes, the 
differences between the mean gains in knowledge and 
in ability for the experiment and control groups do 
not, in any of the three experiments, meet the require- 
ment for statistical significance at the .05 level of 
confidence, (2) on the basis of the results of ladder 
and round-robin tournaments conducted in the first 
experiment, the differences between the means of the 
abilities of the experiment and control groups to play 
badminton do not meet the requirements for statisti- 
cal significance at the .05 level of confidence, and (3) 
on the basis of the responses to the questionnaires 
administered to the subjects of the experiment group 
in the first experiment, the motion-picture loops were 
useful for purposes of motivation. 

On the basis of the analysis of the data, it would 
appear that whether the motion-picture loops produced 
for this study are used (1) to demonstrate the execu- 
tion of badminton strokes just after the stroke has 
been demonstrated by the instructor, (2) to demon- 
strate the execution of the strokes after all the strokes 
have been demonstrated by the instructor and the 
students have had practice in the execution of the 
strokes, or (3) as the only demonstration of the exe- 
cution of the strokes, the attained level of knowledge 
in the techniques, and of ability in the execution of 
the strokes is comparable to the level of knowledge 
and ability attained when the instruction does not in- 
clude the use of these motion-picture loops. 

1. Motion-picture loops are films, the ends of 
which have been spliced. Loops may be projected 
continuously without the film being rewound or run 


through the projector in reverse, and without the 
projector being rethreaded. 


Microfilm copy of complete manuscript of 107 
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A CHRONOLOGY OF 
CHANGES IN BASKETBALL RULES 
1915-16 TO 1952-53 


(Publication No. 6538) 


John James McConnell, Ph.D. 
State University of Iowa, 1953 


The purpose of this study was to trace the changes 
in basketball rules from 1915-16 to 1952-53. The 
sources of material were microfilmed copies of the 
Official Basketball Rules for the years indicated. 
Changes were tabulated chronogically within the fol- 
lowing subject-matter divisions: playing court, basket, 
backboard, ball, players and substitutes, officials, 
scoring, timing, length of game, tie score, front and 
back-court regulations, procedure after field goal, 
miscellaneous playing regulations, time out and time 
in, jump ball, jump-ball regulations, held ball, dead 
ball, out-of-bounds and throw-in, free throw, technical 
foul, personal foul, three-second violation, dribbling, 
traveling, and miscellaneous definitions. 

Regulations relative to the following items, which 
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were in existence in 1915-16, are still in effect in 
their original form: (1) number of players on a team, 
(2) value of field goal and free throw, (3) length of 
regulation college game, and (4) choice of baskets. 

Regulations relative to the following items, which 
were introduced after 1915-16, are still in effect in 
their original form: (1) protection of backboard from 
spectators, (2) backboard supports, and (3) pivot 
definition. 

Regulations relative to the following items have 
undergone the most frequent changes in the period 
from 1915-16 to 1952-53: (1) position of end line, 

(2) regulations for substitutes entering the game, 

(3) overtime regulations for players of high-school 
age, (4) charged time-out periods, (5) player regula- 
tions for jump ball, (6) place where jump ball following 
held ball occurs, (7) penalty for personal fouls, (8) 
three-second violation, (9) dribbling, and (10) run- 
ning with the ball (traveling). 

Regulations relative to the following items have 
undergone the most major changes or have had the 
greatest effect on the game in the period from 1915-16 
to 1952-53: (1) goal zones, (2) shape of backboard, 

(3) composition of ball, (4) duties of umpire, (5) 
“sudden death” overtime regulation, (6) front and 
back-court regulations, (7) procedure after field goals 
and successful free throws, (8) penalty for personal 
fouls, (9) three-second violation, and (10) dribbling. 

On the basis of the changes in the rules from 1915- 
16 to 1952-53, the following two predictions relative to 
future changes in the rules are herewith made: 

(1) It would appear that the present method of 
penalizing for personal fouls might again undergo re- 
vision. The instability of the rule is apparent in that 
the rule has been modified four times in the past six 
seasons. The present “one and one” regulation, which 
is considered unsatisfactory by some coaches, appears 
to be a temporary measure. 

(2) It would appear that the use of extremely tall 
players might cause a revision in the rules. The basket 
might be elevated an additional two feet to minimize 
the advantage of the tall player, and, as is the practice 
in professional basketball, the free-throw area might 
be enlarged to deny the big player immediate prox- 
imity to the basket. 
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A COMPARISON OF 
TWO DIFFERENT METHODS 
OF BAYONET FIGHTING 


(Publication No. 6009) 


Armond Harold Seidler, Ph.D. 
University of Illinois, 1953 


The purpose of this thesis was to evaluate and ap- 
praise the United States Army method of bayonet 
fighting through comparison with an alternate expevxi- 
mental system of bayonet fighting devised by the 
writer. 


Three research techniques were used. They were: 

A. A Cinematographical Analysis of motion pic- 
tures taken of one subject executing each of the skills 
of the Army Method of bayonet fighting and of the Ex- 
perimental Method of bayonet fighting at combat speed. 

B. An Energy Cost Analysis of three subjects exe- 
cuting a prescribed number of skills of each method 
of bayonet fighting in a prescribed period of time. 

C. A Group Competition Study in which matched 
groups received identical periods of instruction, one 
using the techniques of the United States Army Method 
and the other using the techniques of the Experimen- 
tal Method and then matching these groups competi- 
tively. 

Conclusions reached as a result of this study in- 
clude the following: 

A. Cinematographical Analysis. 

1. All skills of the Experimental Method (Method 
B) are faster than their corresponding United States 
Army (Method A) counterparts. 

2. All skills of the Experimental Method (Method 
B) have faster recovery times than their United States 
Army (Method A) counterparts. 

3. The time “out of guard” for all Experimental 
Method (Method B) skills are shorter than for their 
United States Army Method (Method A) counterparts. 

4. The United States Army Method (Method A) 
techniques have a greater range than their Experimen- 
tal Method (Method B) counterparts. 

5. All Experimental Method (Method B) skills 
with one exception are in better defensive position at 
the peak of the offense than their United States Army 
Method (Method A) counterparts. 

6. All Experimental Method (Method B) skills 
have a higher rate of speed than their United States 
Army Method (Method A) counterparts. 

7. United States Army Method (Method A) skills 
are characterized primarily as body movements. 
Conversely the Experimental Method (Method B) skills 
are characterized as primarily weapon movements. 

B. Energy Cost Analysis. 

1. The three subjects used an average net 09 cost 
of 1.274 liters of oxygen per subject more using the 
United States Army Method (Method A) than the Experi- 
mental Method (Method B) in each experimental run. 

2. The measures derived from the 09g requirements 
for Method A and Method B and converted into foot- 
pounds showed Method B to be more economical than 
Method A by an average of 54,261 foot-pounds per ex- 
perimental run or an average of 27,130 foot-pounds 
per minute. 

3. The exercise respiratory quotients or R.Q.’s 
were lower for Method B in the case of all three sub- 
jects. 

C. Group Competition. 

The experiment involving group competition pro- 
duced data which lead to the following conclusions: 

1. When two groups of students were given exact- 
ly the same amount of training, one in Method A and 
one in Method B, and were measured competitively 
under good testing conditions, Method B demonstrated 
a clear cut superiority. 

2. A competition held under poor combative con- 
ditions resulted in the Method A bayonet fighters win- 
ning but only by discarding the skills of Method A and 
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adopting the skills of Method B. 

Because of the findings above the dissertation 
reached the general conclusion that in most ways 
Method B was superior to Method A. 
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DEMOCRACY IN PHYSICAL EDUCATION: 
A STUDY OF THE IMPLICATIONS FOR 
EDUCATING FOR DEMOCRACY 
THROUGH PHYSICAL EDUCATION 


(Publication No. 6310) 


Natalie Marie Shepard, Ed.D. 
New York University, 1953 


The hypothesis of the thesis is the belief that the 
colleges of America have a responsibility to accept 
the imperative of educating for democracy. Two 
corollary assumptions follow: one, that every depart- 
ment in the college should accept the challenge of 
this need and reexamine its methods and influence 
in terms of its effectiveness in meeting this respon- 
sibility; two, that the department of physical educa- 
tion, because of the nature of its activities, has a 
unique contribution to make to the total influence of 
democratic education. 

The study is developed in two sections. In the 
first, democracy is considered in its definitive as- 
pects; in the second, the application of the findings 
is delineated in the area of physical education. The 
work of the first section forms a foundational base 
for the analysis of its implications in any area of edu- 
cational endeavor. The second section is specific in 
its application to a particular field, with the study de- 
_limited to explore the implications in the service 
class program of the profession of physical education. 

The procedure for research has followed the pat- 
terns of the philosophical method. Data have been 
assembled from the authoritative writings of experts 
in the field of democratic concepts and the educational 
authorities in physical education and related sciences. 
Representative samplings from a large group of au- 
thors have been studied, analyzed and assembled to 
present a synthesis of the findings and formulate a 
solution of the problem. 

The findings of the first section include an histor- 
ical background of democratic thought in theory and 
practice and the development of the criteria of de- 
mocracy. These criteria are subsumed under two 
headings: the criteria of democracy as hospitality 
to variety and difference and the belief in the consti- 


tutional responsibility of the governors to the governed. 


Under the first heading democracy is discussed as be- 
lief in the dignity of man, belief in liberty, fraternity 
and equality; belief in the capacity of the individual to 
assume responsibility and belief in the capacity of 
groups to strive for and achieve consensus and co- 
operation. Under the second heading, democracy is 
discussed in terms of the role of leadership, the ma- 
jority-minority principle and the techniques of group 
process. 

The findings of the second section deal with the 
implications for educating for democracy through 


physical education. In this section the various func- 
tions of physical education are validated and this 
structure of functions forms the frame of reference 
for the application of the principles established for 
democratic education. The relevant functions in 
terms of the delimitations of the study are Interpre- 
tations, Objectives, People, Program, Leadership and 
Administration. 

The study shows that in the area of Interpretations 
and Objectives the profession of physical education is 
committed to the principles of democratic education. 
The statements of national leadership through pro- 
fessional organizations clearly relate the objectives 
of the professional groups to democratic goals. The 
application of democratic principles to professional 
practice indicate that it is in the area of “grass roots” 
implementation in the functions of people, program, 
leadership and administration, that the procedure 
falls short of democratic goals. In these areas, the 
emphasis of the thesis falls on the elaboration of 
techniques for strengthening democratic procedures 
and on identification of practices that are inimicable 
to democratic principles. 
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THE EFFECT OF FATIGUE 
INDUCED BY PHYSICAL ACTIVITY 
ON CERTAIN TESTS IN KINESTHESIS 


(Publication No. 6555) 


Helen Margaret Slocum, Ph.D. 
State University of Iowa, 1953 


The purpose of this study was to determine 
whether or not fatigue resulting from a strenuous 
physical activity of short duration had any effect on 
the kinesthetic sense. 

A preliminary study, using ten subjects, was con- 
ducted to determine the activity which would be used to 
induce fatigue and the sequence in which the selected 
battery of kinesthetic tests would be given. This study 
provided the basis for the following decisions: (1) two 
administrations of a modified form of the Carlson 
Fatigue Test, omitting pulse counting but adding arm 
flinging, would be used for the physical activity to in- 
duce fatigue; (2) on the kinesthetic testing, the Arm 
Raising and Balance Stick Tests would follow the 
first administration of the modified Carlson Fatigue 
Test, and the Floor Target and Weight Shifting Tests 
would follow the second administration of this fa- 
tiguing activity; (3) the original sequence of the kin- 
esthetic battery of tests consisting of (1) Arm Raising, 
(2) Balance Stick, (3) Floor Target, and (4) Weight 
Shifting would be used for the initial testing to obtain 
kinesthetic scores without inducing fatigue. 

In the main study, sixty-seven subjects were given 
the initial kinesthetic battery of tests during one ap- 
pointment. During the second appointment each sub- 
ject was fatigued and retested on the kinesthetic bat- 
tery. 

Comparisons were made between the initial and 
retest kinesthetic scores. The “t” test of the signifi- 
cance of the difference between the means was used 
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to determine the effect of fatigue on each test in the 
kinesthetic battery and on the composite kinesthetic 
score. The results showed two “losses,” one of 
which was significant at the 5 percent level of confi- 
dence. There was a Significant “loss” in the Arm 
Raising Test scores and a small but insignificant 
“loss” in the Floor Target Test scores. There were 
significant “gains” in the Balance Stick and Weight 
Shifting Test scores. There was a slight “gain” in- 
dicated by the differences when the initial and retest 
composite kinesthetic scores were compared. This 
difference was not significant. 

The results of the study seemed to indicate that 
for this particular group and for the tests used there 
was no evidence that the kinesthetic sense was af- 
fected by this type of fatigue. 


Microfilm copy of complete manuscript of 56 
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RATE OF LEARNING IN RELATION TO 
SPACING OF PRACTICE PERIODS IN 
SELECTED PHYSICAL EDUCATION ACTIVITIES 


(Publication No. 6562) 


Oliver Graves Young, Ph.D. 
State University of Iowa, 1953 


The purpose of this study was to compare the ef- 
fectiveness of learning between four-day-a-week and 
two-day-a-week distributions of practice in archery 
and badminton classes. The rate of learning was to 
be determined by the amount of gain in selected cri- 
teria. Also the effect of sex and the level of motor 
ability on the rate of learning in the two practice dis- 
tributions and for the two activities was studied. 

Regular college co-educational physical education 
classes were used in order to make the experimental 
situation more nearly comparable to the average con- 
ditions under which physical education activities are 
taught. 

The classes which were used were divided into 
two groups based on the distribution of practice peri- 
ods used. In both archery and badminton these two 
groups were equated on the basis of general motor 
ability T-scores. 

Comparisons were made between groups in each 
activity with respect to the rate of learning as meas- 
ured by gain in the selected criteria from initial to 
final testings. The “t” test of the significance of the 
difference between means was used to make the com- 
parisons between groups with respect to the effective- 
ness of the two practice distributions on learning. 
The ‘*t” test was also used in comparing rate of learn- 
ing with respect to sex and level of motor ability. 

The results of the study, although inconclusive, do 
seem to indicate certain trends from which the fol- 
lowing conclusions may be drawn. 

1. In archery the four-day-a-week distribution 
of practices seemed to favor more rapid learning. 
However, in badminton more effective learning ap- 
peared to be facilitated by the two-day-a-week dis- 
tribution. 


2. These results were not affected by either sex 
or level of motor ability. 
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THE USE OF PSYCHOLOGICAL TESTS 
IN GUIDANCE AND EDUCATION 
WITH PARTICULAR REFERENCE TO 
PROJECTIVE TECHNIQUES 


(Publication No. 6354) 


R. Edward Berman, Ed.D. 
Wayne University, 1953 


The fundamental objectives of the dissertation 
are to consider basic concepts in the fields of psycho- 
logical testing, guidance, and education and the rela- 
tionships between these areas. 

While the fields of guidance and education are de- 
fined and characterized and the place of objective 
psychological testing in these fields is discussed 
throughout the thesis, emphasis is placed upon the 
role of the projective techniques. 

The dissertation consists of four parts. In Part I, 
basic terminology is considered. Various perspectives 
and points of view are presented where unresolved 
controversies exist. Recent changes and trends in 
the use of various concepts are considered, particu- 
larly as they relate to the field of education. A major 
theme developed maintains that instruments of edu- 
cational measurement are basically the means by 
which qualitative aspects of human behavior are ob- 
served with greater accuracy. The purpose of edu- 
cational measurement is to make possible a greater 
and more accurate prediction and control in the edu- 
cational process. Psychological measurement in 
counseling serves to facilitate diagnosis of individual 
and group problems of adjustment. 

Part II consists of several related subsections. 
The first of these consists of a discussion of the gen- 
eral principles of measurement. Basic concepts in 
psychological measurement, including validity, re- 
liability, objectivity, sensitivity, and standardization, 
are successively considered. The origin and devel- 
opment of psychological testing is discussed. The 
major portion of Part II is devoted to a consideration 
of objective psychological tests. In succession tests 
of general mental ability, aptitude tests, achievement 
tests, diagnostic tests, and tests of personality are 
discussed. Part II is concluded with an evaluation of 
testing programs in guidance and education. 

In Part III, the nature of projection as proposed 
by Freud and others is considered. Fundamental con 
cepts related to projection, the history of projective 
techniques and principles for the design of projective 
tests are discussed. Descriptions of, and pertinent 
data regarding, many of the outstanding projective 
tests, including the Rorschach, Thematic Appercep- 
tion Test, Szondi, Sentence-Completion and Bender- 
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Gestalt, are presented. The relations and applications 
of these procedures to education are discussed. 

Part IV attempts to condense and synthesize the 
material of the first three parts. There is a discus- 
sion of developments in psychological testing, guid- 
ance and education, and the development of guidance 
as a profession and the changing role of the counselor 
are considered. The major features of objective and 
projective tests are compared. Also, the relationship 
of psychological testing to schools is discussed with 
some consideration of current trends and implications 
for the future. 

This dissertation is an attempt to consider two 
broad fields, the field of guidance and counseling in 
education and the field of psychological testing. Ob- 
jective psychological tests have long been used in 
guidance and counseling in education. Projective 
tests, of late, have been increasingly utilized in these 
fields. There is a need for an integration of these 
two fields. The purpose of this dissertation is to 
attempt such an integration of these fields, i.e., to 
demonstrate the relevance of psychological tests of 
many varieties to counseling and guidance, particu- 
larly within the field of education. 
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A STUDY OF TWO METHODS OF 
OCCUPATIONAL ORIENTATION FOR 
JUNIOR HIGH SCHOOL PUPILS: 

A COMPARATIVE ANALYSIS OF 
TAPE RECORDINGS AND OCCUPATIONAL 
LITERATURE USED IN JUNIOR HIGH SCHOOL 
OCCUPATIONAL ORIENTATION CLASSES 


(Publication No. 6291) 


William F. Dobberstein, Ed.D. 
New York University, 1953 


The purpose in this investigation was to examine 
the effect of using tape recordings as a primary 
source for the recording and presentation of informa- 
tion in an occupational orientation unit for junior high 
school pupils upon (1) the amount of information they 
acquire, (2) their attitudes toward specific occupa- 
tions, (3) their interest patterns, and (4) the occu- 
pational choices they make; and to compare this with 
an occupational unit in which occupational literature 
was the primary source. 

Underlying this study were three basic hypotheses. 
Pupils oriented to occupations by means of discus- 
sion combined with either reading assignments or 
listening to recordings may gain more information 
about jobs than those who do not have such experi- 
ences. 

The amount of information gained by those who 
listen to and discuss the recordings may be equal to 
or greater than that gained by those who read and 
discuss the occupational material. 

Occupational orientation by means of recordings 


and reading assignments combined with discussion 

may bring about changes in attitude toward occupations, 
in choice of occupations, and in interest patterns. 
These may differ in amount and direction from those 
which take place among pupils who do not have such 
experiences. 

Since no evidence had been offered to evaluate the 
use of recordings aS a means of occupational orienta- 
tion, and since the technique might prove of great 
benefit to pupils with impaired vision and other defects 
which would limit their reading ability, the investiga- 
tion was warranted. 

Regular classes in eighth grade occupational orien- 
tation were used to test the value of the technique in 
typical classroom situations. Three classes in each 
of two junior high schools in Elmira, New York were 
used as the subjects of the study. These were assigned 
at random, one in each school, to control, recording, 
and reading groups. Each group had 50 pupils in it. 
The following data were obtained for the 150 pupils: 
(1) a tentative vocational choice before and after the 
experiment, (2) scores on the Kuder Preference Record 
before and after the experiment, (3) Scores on the 
Remmers Attitude Scale of Attitude toward a Vocation 
for each of the six occupations studied — machinist, 
veterinarian, nurse, artist, scientist, and secretary — 
before and after the experiment, (4) scores on an 
occupational information test devised to test these 
Six occupations before and after the experiment. 

Covariance analysis was used to test the signifi- 
cance of the differences between the initial and final 
test scores for the three groups. The .05 and .01 
levels of significance were considered — .05 as sig- 
nificant and .01 as highly significant. 

Within the framework of the study the following 
conclusions were suggested by the evidence: 

1. Occupational orientation by either using tape 
recordings or reading and discussion increases the 
amount of occupational information gained by junior 
high school pupils. 

2. Although occupational orientation was not sig- 
nificantly effective in producing changes in attitude 
toward specific occupations, this area appeared to 
warrant further study. 

3. Interest patterns of pupils are influenced by 
occupational orientation; but there was no consistent 
direction of change. 

4. Occupational orientation causes pupils to 
change their choice of occupations, put does not in- 
crease the suitability of these choices. 

5. Occupational orientation by means of inter- 
views recorded on tape is an effective technique which 
achieves results similar to those attained by using 
occupational literature. 


Microfilm copy of complete manuscript of 211 
pages, $2.64. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-1896. 





EDUCATION 


1087 





A FACTORIAL STUDY OF THE 
MINNESOTA TEACHER ATTITUDE INVENTORY 


(Publication No. 6046) 


John L. Ferguson, Jr., Ed.D. 
University of Missouri, 1953 


Supervisor: Paul C. Polmantier 
Purpose 

The purpose of this study was to analyze further 
the Minnesota Teacher Attitude Inventory (MTAI) by 
factor analysis to determine if the inventory would 
yield itself to a breakdown into component parts that 
may be interpreted with psychological meaning. 

For purposes of analysis the problem was divided 
into two major stages: 

1. Acluster analysis of the items of the MTAI to 
find and isolate groups of items that are homogeneous 
with respect to their internal consistency or inter- 
correlation. 

2. Afactor analysis of a test battery composed of 
the MTAI clusters; SRA Primary Mental Abilities, 
Ages 11-17, Form AM; A Test of Knowledge of Fact 
and Principle in Human Growth and Development; and 
the Guilford- Zimmerman Temperament Survey. 



































Analysis of Data 

The cluster analysis was based upon a procedure 
proposed by Wherry and Gaylord. This procedure is 
an iterative process of clustering test items with re- 
spect to their internal consistency where the clusters 
will approximate the factor structure of the test. The 
final assignment of the items of the MTAI was based 
upon three revisions of the original assignment as 
indicated by the Wherry-Gaylord procedure. 

The first revision was made by using the published 
“rights-minus-wrongs” scoring in place of the “rights” 
scoring required by the Wherry-Gaylord procedure. 
This revision indicated that several of the items were 
rather unstable and that certain items should have 
multiple scoring. In view of the instability of some 
of the items and the need for multiple scoring, the 
final assignment of items to clusters was based upon 
the stability found on three separate samples. A cor- 
relation of .40 was arbitrarily set as an indicator of 
sufficient stability of an item-cluster correlation for 
final assignment. Eleven clusters plus a residual 
pool of items were isolated. 

In addition to the clusters two validity scales were 
constructed. Although these scales were originally 
developed to detect haphazard answering, they were 
constructed from a group of items that, when scored 
in the strong negative direction, would indicate strong 
negative attitudes toward students. 

To aid in the interpretation and differentiation of 
the MTAI clusters, a test battery, composed of known 
psychological content was administered to a group of 
117 student teachers at the University of Missouri. 

Six factors were extracted by Thurstone’s centroid 
method of successive extraction of orthogonal factors. 
The centroid axes were orthogonally rotated to “sim- 
ple structure.” The results of the factor analysis in- 
dicated that the clustering of items was a function of 


the strength of the expressed attitude toward students 
rather than a function of the content of the items. 

Three factors related to the MTAI clusters were 
identified as: 

Factor B—Moderate Positive Attitudes 

The expression of moderate positive attitudes 
toward students. 

Factor D-—Strong Positive Attitudes 
The expression of strong positive attitudes 
toward students. 

Factor E—Strong Negative Attitudes 
The expression of strong negative attitudes 
toward students. 

The remaining three factors were related to vari- 
ous subtests in the test battery and were tentatively 
identified as follows: 

Factor A—Stable Assertive 

Emotional stability underlying social ascend- 
ance. 

Factor C—Intellectual: Verbal Reasoning 
Verbal, reflective, meditative, problem 
solving. 

Factor F—Stable Cooperative 
Emotional stability underlying mutual coopera- 
tiveness. 


Conclusions 

On the basis of the analysis of the data obtained 
in this investigation, it seems reasonable to conclude 
that: 

1. Only one content or type of attitude is meas- 
ured by the Minnesota Teacher Attitude Inventory. 

2. The strength of the expressed attitudes toward 
students, as measured by the MTAI, may be differ- 
entiated in terms of strong positive attitudes, moderate 
positive attitudes, and strong negative attitudes. 

3. The clustering of items by the Wherry-Gay- 
lord procedure and subsequent revisions with multiple 
scoring did not yield independent clusters. 
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STIMULUS INTENSITY DYNAMISM 
AND SECONDARY REINFORCEMENT 


(Publication No. 6062) 


Robert Lynn Henderson, Ph.D. 
University of Missouri, 1953 


Supervisor: Melvin H. Marx 


The first portion of this study presents a review 
of the literature on the effect of the stimulus- 
intensity variable upon learning and performance. 

The second portion of the study presents the re- 
sults of an experiment designed to test certain impli- 
cations of Hull’s theoretical treatment of the stimulus 
intensity variable. The primary hypothesis was that 
the amount of secondary reward value acquired by a 
stimulus is a function of the intensity of that stimulus. 
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Additional hypotheses were concerned with the effect 
of stimulus intensity upon the albino rat’s bar-press- 
ing behavior and speed of locomotion. 

Six groups of from 10 to 12 animals each were 
tested for operant level of the bar-pressing response. 
The independent variable was the intensity of a light 
stimulus presented for a period of 1 sec. following 
each response. One group was tested in the dark as 
a basic control group. The five experimental groups 
were presented with light stimuli varying from 0.02 
mL to 50.32 mL. A significant relationship was found 
between stimulus intensity and response strength up 
to and including an intensity value of 16.56 mL. As 
stimulus intensity increased beyond this value re- 
sponse strength decreased. 

Following operant-level test the animals were 
trained to run down a straight alley runway to food 
associated with the same intensity of light which had 
been presented in the test box. Each animal was 
given 80 30-mg. reinforcements spaced over a period 
of five days. As the intensity of the light increased 
from zero for the control group to 50.32 mL an ini- 
tial decrease in running time was followed by pro- 
gressive increments in running time at stimulus in- 
tensity values above 0.24 mL. 

Following runway training, animals were returned 
to the test box to determine the amount of secondary 
reward value acquired by the light stimuli during run- 
way training. An analysis of covariance of secondary- 
reinforcement test scores failed to show a significant 
difference between groups when adjusted for initial 
differences at operant level test. Thus no data were 
obtained which would support the hypothesis that the 
amount of secondary reward value acquired by a 
stimulus is a function of the intensity of that stimulus. 

The results are discussed with reference to alter- 
nate hypotheses concerning (a) possible “unlearned” 
reinforcing effects of a stimulus; (b) the possibility 
that stimulus change rather than stimulus intensity 
alone is the important variable; and (c) an extension 
of Hull’s “molar stimulus trace” hypothesis. 

Certain methodological implications of the finding 
that operant level is affected by such variables as 
stimulus intensity are discussed in connection with 
what Zeaman and House have referred to as the 
“shifting zero” of reaction potential. In this connec- 
tion it is suggested that the observed bi-directional 
gradient of stimulus intensity generalization is pri- 
marily a function of failure to consider the “shifting 
zero” of reaction potential. 

In addition, an hypothesis is advanced to account 
for much of the apparent discrepancy in results re- 
ported in the literature and in the results obtained 
in the present investigation. This hypothesis postu- 
lates a dual role for the stimulus-intensity variable. 

At the low end of the intensity dimension a facili- 
tating effect on behavior is hypothesized. At the high 
end of the continuum a depressive effect is assumed 
to operate. It is likely that considerable overlapping 
of these two effects occurs over the middle range of 
the intensity dimension. A number of variables are 
suggested that might contribute to the determination 
of which of these roles stimulus intensity will play 
in any given situation. 
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A STUDY OF THE EFFECT ON ATTITUDE 
TOWARD AND HOME CARRY-OVER OF 
HOMEMAKING EDUCATION WHEN TEACHING 
IS KEYED TO LOWER AND 
MIDDLE CLASS VALUES AND PRACTICES 


(Publication No. 5976) 


Mary Lee Hurt, Ed.D. 
University of Illinois, 1953 


The purpose of this investigation was to discover 
if lower middle and lower class pupils would have a 
more favorable attitude toward class, would improve 
in understanding of class learnings and would be able 
to apply more to their homes of what was learned 
when the teaching of homemaking was keyed to lower 
class values and practices than when teaching was 
keyed to middle class values and practices. 

This study developed from interest in recent re- 
search on social class differences which has shown 
that the majority of teachers in the schools are of 
middle class social status, but most of the pupils are 
of lower class status. As a result, according to the 
research studies, a proportion of the teaching in the 
schools has been deemed ineffective. 

An experimental study was developed in which 
three groups of ninth grade pupils of lower middle 
and lower class social status in a medium-sized 
school in Michigan were taught middle class, lower 
class, and a combination of middle and lower class 
values and practices in homemaking. The groups 
were matched on the basis of scores from the Index 
of Social Status, the American Home Scale and the 
Otis Quick-Scoring Mental Ability Test, and their 
previous year’s grades, chronological age, and ma- 
turity level. 

Lower and middle class values and practices re- 
lated to three units of homemaking education were 
used as the basis for teaching the three matched 
groups of pupils. These were: “Helping With the 
Family Meals” “Fun With My Family and Friends 
at Holiday Time? and “Making My Room or Home 
More Liveable.” 

The middle class practices were derived from 
text-books commonly used in teaching junior high 
school homemaking and judged to be middle class by 
comparison with findings from current research 
studies. The lower class values and practices were 
secured from interviews with a sampling of the mothers 
of the pupils in the study and from pupil questionnaires. 

The teaching of one group of pupils was keyed to 
middle class values and practices, a second group 
was keyed to lower class values and practices with 
slight acquaintance with middle class values and 
practices, and the teaching of the third group was 
based on a combination of both. The decision as to 
what to teach the second group was made by a jury 
of expert home economists. All groups were taught 
by one teacher. 
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Methods used to evaluate differences between 
groups included: pupil diary sheets which indicated 
pupils’ attitude toward class and whether they felt 
there was new learning, problem-type tests used at 
the beginning and end of each of the three units to 
test improvement in understanding of class learnings, 
check-lists filled in by the pupils supplemented by 
interviews to determine practicability for their homes 
of what was learned, and check-lists filled in by the 
pupils’ mothers for their opinions regarding the prac- 
ticability for home use of what was taught. 

Findings which seemed warranted within the lim- 
itations of this one study were: 

1. More pupils seemed to like class and felt what 
was learned was practical for their homes when 
teaching was keyed to lower class values and practices 
than when teaching was keyed to middle class values 
and practices, during the study of “Helping With the 
Family Meals” and “Fun With My Family and Friends 
at Holiday Time.” The mothers of the pupils were in 
agreement with them. 

2. During the study of “Making My Room or Home 
More Liveable” more pupils liked class and felt what 
was learned was practical for their homes when the 
teaching was keyed to middle class values and prac- 
tices than when based on lower class values and 
practices. An unexpected variable of improper grade 
placement of teaching content which arose may have 
influenced these results. The mothers felt, in general, 
that both the middle and lower class values and prac- 
tices were practical for their homes. 

3. The pupils taught a combination of both lower 
and middle class values and practices liked class, 
felt there was new learning during the study of “Help- 
ing With the Family Meals” and ‘Fun With My Family 
and Friends at Holiday Time,” but both they and their 
mothers felt that lower class values and practices 
were more practical for their homes than middle 
class values and practices. During the study of “Mak- 
ing My Room or Home More Liveable” only half of 
the pupils liked class all of the time and the majority 
indicated that the middle class values and practices ~ 
were more usable for their homes than lower class 
values and practices. 

4. Pupils improved in understanding of class 
learnings under all conditions. 

The recommendation was made that additional 
studies under similar conditions be made to further 
verify the findings of this study. 
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AUTHORITARIAN PERSONALITY IN 
RELATION TO TEACHERS’ ATTITUDES 
TOWARDS CHILD BEHAVIOR 


(Publication No. 6359) 


Kristen Dortheus Juul, Ed.D. 
Wayne University, 1953 


The purpose of the study was to investigate the 
relationship between authoritarianism and understand- 
ing of child behavior. 

As a test of authoritarianism, the P Scale, a ver- 
sion of the F Scale, was adopted from The Authoritarian 
Personality by Adorno and associates. A high score 
indicated that the subject was high in authoritarianism. 

The T Scale, a shortened version of the How I 
Teach inventory by I. B. Kelly and K. J. Perkins, 
was used to measure understanding of child behavior. 
The T Scale contained fifty items. 

Two hundred and thirty-four students in their final 
or senior year in a teacher training institution in a 
metropolitan city filled out the P Scale and the T 
Scale. The subjects’ scores on the American Council 
on Education intelligence test were secured. 

The statistical analysis rendered the following 
results: 

1. A Pearson product moment correlation coeffi- 
cient of - .4173 was found between the scores on the 
P Scale and the T Scale. 

2. A comparison of the upper and the lower quar- 
tile on the P Scale with regard to their responses to 
the individual items on the T Scale showed that non- 
authoritarian or equalitarian students excelled on the 
items on which the correct answer was in terms of 
strong support of the correct answer. The authori- 
tarian students excelled on the items on which the 
right response was in terms of undecidedness or 
cautious support of the right answer. 

A new scoring key was constructed for the T Scale 
on the basis of the responses of nine experts in child 
psychology and mental hygiene. The results were as 
follows: 

1. The total number of correct responses on the 
T Scale increased for the equalitarian students and 
decreased for the authoritarian students. 

2. The number of items on the T Scale on which 
the authoritarian students excelled decreased from 
nineteen to four. 

3. The correlation between the scores on the T 
Scale and the P Scale increased to - .5277. 

4. The correlation between the T Scale and the 
intelligence scores was .1986. The correlation be- 
tween the P Scale and the intelligence scores was - 
.2633. The partial correlation coefficient between 
the P scores and the T scores with the intelligence 
factor partialled out was - .5028. 

A variance and covariance analysis was made to 
evaluate the influence on the T scores and the P 
scores of the interaction and the main effects of the 
factors: sex, courses in psychology, religion, social 
class, and intelligence. The analysis had the follow- 
ing main results: 

1. Men tended to be more authoritarian and less 
understanding of child behavior than women. With 
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regard to authoritarianism, the difference was signif- 
icant on the five per cent level. 

2. Authoritarianism tended to decrease and the 
understanding of child behavior increased in propor- 
tion to the number of courses taken in psychology. 

3. Jewish students tended to be less authoritarian 
than Protestants, who, in turn, were less authoritarian 
than Catholics. These differences were significant on 
the five per cent level for Jews and Protestants and 
for Jews and Catholics. Inversely, the Jews rated 
higher than Protestants, who, in turn, rated higher 
than Catholics in their understanding of child behavior. 

4. Working class students tended to be less author- 
itarian than middle class students, who, in turn were 
less authoritarian than upper middle class students. 
Working class students were also inclined to have 
better understanding of child behavior than middle 
and upper middle class students. There was no dif- 
ference between the last two groups. 
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AN EVALUATION OF TWO METHODS OF 
TEST INTERPRETATION AND 
THE RELATED ANALYSIS OF 
ORAL PROBLEM-SOLVING PROCESSES 


(Publication No. 5982) 


Russell Paul Kropp, Ed.D. 
University of Illinois, 1953 


The investigation deals with determining the ex- 
tent to which valid interpretations can be made by 
using each of two methods of item interpretation. In 
this investigation 191 high school juniors were tested; 
94 of these were used in collecting oral problem- 
solving data. These data provided information about 
the actual processes used in solving the items. On 
this basis, the test and its items were evaluated in 
terms of their suitability for these methods of test 
interpretation. 

Method I assumed that the student who answered 
an item correctly used the same method of solution 
as did the interpreter when he solved that item. Thus, 
each item that is answered correctly is interpreted 
in terms of the interpreter’s method of solution and 
those behaviors involved in it. 

Method II assumed that a correct response to an 
item is sufficient evidence to consider that the student 
Can execute successfully the subsidiary behaviors in- 
volved in the interpreter’s solution. Thus, each item 
that is answered correctly is interpreted in terms of 
the subsidiary behaviors involved in the interpreter’s 
method of solution. 

Each method of interpretation was investigated on 
ten multiple-choice items which called for complex 
problem solving. The items were selected from the 
Illinois Tests of Reading Comprehension, Part I, which 
deals with physical science content. The test does 
not require prior knowledge of technical content. Data 


for investigating Method I were gathered by phono- 
graphically recording the verbalized solutions which 
54 students gave to the items. The validity of the 
assumption of Method I was determined by analyzing 
these verbalized solutions for each item individually. 
The conclusion was drawn that the assumption is not 
sufficiently accurate to warrant applying this method 
to the type of item used. 

To gather data for investigating Method II, the in- 
terpreter’s solution for each item was reduced into 
“step items” that called for the collection of relevant 
information and the solution of subsidiary problems. 
The original test and the Step Item Test were admin- 
istered in that order to 191 high school juniors. The 
validity of the assumption of Method II was determined 
for each item by noting the extent to which students 
who answered the original item also correctly ans- 
wered all “step items” for that item. The conclusion 
was drawn that the assumption is not sufficiently 
valid to warrant applying this method to the type of 
item used. 

The oral problem-solving data were analyzed for 
the methods of solution used for each item. The re- 
sults were used to determine characteristics which 
reduced the usefulness of Method I. It revealed that 
many methods were used in solving some items. Al- 
though not all methods verbalized for an item led to 
the correct response, uSually several did. Because 
of this, the conclusion was drawn that inferring proc- 
ess from single item performance is relatively in- 
accurate and is not a sound basis for test interpreta- 
tion. 

The validity of inferring process from single item 
performance was further reduced by students basing 
their solutions on item “cues.” This enables students 
to indicate correct responses by eliminating incorrect 
responses without displaying appropriate knowledge 
of the content. Another factor that limited the use- 
fulness of the test for the purpose of inferring process 
was that the examples contained in the reading pas- 
Sages were regarded by many students as summaries 
of the prose material rather than as illustrations of 
aspects of it. Thus, some students indicated correct 
responses on the basis of partial or incorrect infor- 
mation. The total analysis, although not exhaustive, 
has value in indicating how data from oral problem 
solving can serve in improving tests for the diagnosis 
of problem-solving processes. 
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ORGANISMIC CONCEPTIONS OF THE 
EDUCATIVE PROCESS: A STUDY OF THE 
FUNCTIONAL AND CONFIGURATIONAL 
PSYCHOLOGIES OF JOHN DEWEY 
AND KURT LEWIN 


(Publication No. 6112) 
Alfred E. Kuenzli, Ed.D. 
Indiana University, 1953 


The Problem 
The purpose of the study was to make a compari- 
son, in terms of systematic psychology, of two of the 


major movements in educational-psychological theory: 


a) American functionalism, as represented by John 
Dewey, and b) German configurationism, as repre- 
sented by Kurt Lewin. The study was primarily con- 
cerned with the question as to whether the pragmatic 
psychology, particularly as developed by Dewey, is 
systematically compatible with the configurationist 
or field-theoretical point of view. 


Procedures 

Sources of data were the primary theoretical con- 
cepts, definitions, and postulates which have been 
utilized by both Dewey and Lewin in psychological 
theory. These materials were determined by studying 
the writings of the two theorists. A conception of in- 
quiry was developed and the “formal criteria” of a 
system of psychology were considered. The two posi- 
tions were presented as general theoretical orienta- 
tions and then were brought into comparison on par- 
ticular systematic problems. In the final phase of the 
study a basis was developed on which the positions 


could be integrated into a unified theoretical structure. 


Principal Findings 

It was found that the functionalist and configura- 
tionist positions are in agreement on these fundamen- 
tal points: 1) definition of psychology in terms of 
macroscopic rather than microscopic units; 2) pref- 
erence for the biological rather than the mechanical 
model; 3) recognition of the continuity of the organ- 
ism and its surroundings; 4) emphases on goal- 
striving, expectation, and purposive activity; 5) pref- 
erence for contemporaneous rather than historical or 
teleological causation; 6) emphases on insight, intel- 
ligence, and problem-solving rather than mechanical 
trial-and-error; 7) rejection of sensationism, intro- 
spectionism, and traditional associationism; 8) use 
of personal or phenomenological descriptions of ex- 
perience; 9) emphasis on social processes, mean- 
ings, and values; 10) conception of the organism as 
an inherently active system of energy; 11) explana- 
tion in terms of intrinsic satisfactions rather than 
extrinsic rewards and punishments; 12) needs, ten- 
Sion systems, and dynamic equilibria as primary 
theoretical constructs. 

Dewey and Lewin were found to be “like-minded” 
on a variety of theoretical constructs, particularly 
those of “dynamic” and “organismic” psychology. 
Both theorists have utilized the basic ideas of “situ- 
ation,” “field,” “energy,” “tension,” and “equilib- 
rium” throughout their writings. 


Lewin has said that psychological processes — no 
less than biological, physical, and economic — exhibit 
a fundamental inclination or direction: the tendency 
toward equilibrium. And Dewey has said that the life 
process may be regarded as a continual rhythm of 
disequilibrations and recoveries of equilibrium. The 
basic statement of the psychological life process which 
was derived in the study — especially from Dewey’s 
writings — is this: the bio-social organism tends to 
conserve its characteristic pattern at the same time 
that it develops or emerges — through the use of 
cognitive and cultural factors — in successive stages 
of equilibrium and disequilibrium toward more intrin- 
Sically satisfying, more stable and harmonious, states 
of affairs. 


A Point of Departure 

The principal point of departure following from 
the study is the problem of “knowledge,” the question 
as to the dynamics of the cognitive — perceptual — 
motivational process by way of which the organism 
achieves greater certainty, order, and determinate- 
ness with regard to its surroundings and life condi- 
tions. It was concluded that this is the major ques- 
tion and emphasis which runs through the theories of 
Dewey and Lewin — a basic and pervasive problem 
around which it would be desirable and fruitful to 
focus further research and experimentation. 
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CHILDREN’S CONCEPTS OF FAMILY 
RELATIONSHIPS AS REVEALED BY THEIR 
RESPONSES TO CERTAIN MOTION PICTURES: 
AN INVESTIGATION OF ELEMENTARY SCHOOL 
CHILDREN’S CONCEPTS OF FAMILY 
RELATIONSHIPS AS REVEALED BY THEIR 
RESPONSES TO SOME FAMILY LIVING 
SITUATIONS DEPICTED IN CERTAIN 
EXCERPTED MOTION PICTURES 


(Publication No. 6273) 


Floride Moore, Ph.D. 
New York University, 1953 


An investigation was made to determine if signifi- 
cant relationships exist between elementary school 
children’s social class status and their concepts of 
family relationships as revealed by their responses 
to certain excerpted motion pictures. 

A qualified Board of Judges assisted the investi- 
gator in preparing four excerpts from entertainment- 
type motion pictures. The excerpts are entitled Of 
Skates and Elephants, Earning and Giving, A Gift from 
Dad, and Homer and the Kid Brother. Each excerpt 
focused upon family members involved in one or more 
of the following family living situations, meting out 
and accepting discipline, growing in social maturity, 
doing housework, earning and using money and mate- 
rials, having fun with the family, and giving and re- 









































ceiving love and affection. 
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Three hundred seventy-one urban fifth and sixth 
grade children, who were selected on the basis of up- 
per, middle, and lower social class status, were 
shown the four excerpts. Warner’s Index to Social 
Characteristics was used by a panel of three selected 
from each school’s personnel in determining the so- 
cial class status of each child. 

Self-inventory type scales which were developed 
in terms of the relationships depicted in each excerpt 
were administered to the children. Their responses 
were in respect to real-life family members they 
knew. To provide adequate social class representation 
equal numbers of children were selected from each 
social class. The final study included 225 children. 

The responses made by the children revealed 195 
different concepts about family relationships. It was 
thought that if within each family living situation the 
responses could show statistically significant social 
class differences, each situation would make its con- 
tribution to the central hypothesis. It was further 
thought that evidences might show agreement among 
the social classes and/or that the evidence might be 
conflicting. 

The significance of the difference between per- 
centages of social class responses was determined 
and was tested at the .05 level. The data were anal- 
ysed with respect to family living situations, family 
members, and motion picture excerpts. Two conclu- 
sions are drawn: (1) The evidence which supports 
the central hypothesis, that children’s conceptions of 
family relationships are significantly related to their 
social class status, is conflicting. 











Within two situations, doing housework and earn- 
ing and using money and materials, the evidence 
shows considerable support to the hypothesis. 

















Within three situations, meting out and accepting 
discipline, growing in social maturity, and having fun 
with the family, the evidence supports and negates 
the hypothesis. 























(2) The children’s responses to concepts in the fam- 
ily living situation giving and receiving love and af- 
fection do not show statistically significant social 








class differences. 

Children’s responses to specific concepts warrant 
the statement of sub-hypotheses which seem important 
to the understanding of family relationships in the 
social classes. The sub-hypotheses cannot be stated 
as conclusions but seem suggestive of further re- 
search and testing. 

The sub-hypotheses suggest that: lower social 
Class children obey parents, are motivated by fear of 
physical punishment, earn money outside the home and 
have fun at home; that lower social class parents let 
children play with neighbor children and that mothers 
do all the housework. 

Middle social class children obey parents, do not 
communicate with children in the family, work at 
home for money, must save their money, and take 
part in family planning; that middle social class par- 
ents protect their children, pressure children to be 
neat, clean and orderly and that fathers and mothers 
do housework. 


Upper social class children do not adhere strictly 
to parents’ directives; that upper social class par- 
ents protect their children and are respected as in- 
dividuals; that fathers earn the income and mothers 
do not spend all their time doing housework. 

The sub-hypotheses further suggest that about 
some concepts children in each social class agreed 
and that about some concepts differences of response 
occurred but the differences were not significantly 
related to social class. 
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DEMOCRACY AND INTERPERSONAL 
RELATIONSHIPS IN THE CLASSROOM 


(Publication No. 6315) 


Ida E. Morrison, Ed.D. 
Stanford University, 1953 


Six hypotheses relating to the factors which in- 
fluence the interpersonal relationships of children in 
the classroom were evaluated in this study. The in- 
fluence of the democratic-autocratic climate on the 
number of isolates and on the social status of the 
over-age and the children of high and low intelligence 
was studied. Characteristics of stars and isolates 
were analyzed for comparison along with the teacher’s 
ability to recognize the problems of the isolate. Atti- 
tudes of the majority and minority members toward 
each other were studied through their mutual accept- 
ance. 

Sociometric tests were given to 324 children in 
twelve classes in the intermediate grades of semi- 
urban and rural schools in a rural county in Califor- 
nia. Five of the classes were graded and seven were 
multi-graded. Three criteria, friends for play, work, 
and a party at home, were used for the tests. The 
classes were selected to include a range of teaching 
situations from a fairly democratic to a very auto- 
cratic climate. 

The data were collected by means of sociometric 
tests, standardized tests, case studies, interviews 
with teachers and parents, and home visits. An Ob- 
servation Check List for Democratic-Autocratic 
Climate was used to attempt to measure the extent to 
which democratic procedures were carried on. The 
data were organized through sociometric tabulations 
and summaries. 


First Hypothesis 

Personal relationships were measured by the num- 
ber of isolates found in the classrooms at the end of 
the school year, and the percentages were compared 
with the scores on the democratic-autocratic check 
list. The lowest number of isolates was found for the 
most democratic class. The number increased with 
increasing autocracy, resulting in the highest number 
for the most autocratic group. 
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Second and Third Hypotheses 

A selected group of stars was found to show little 
variation in intelligence and physical attractiveness 
from a group of isolates, but did prove to have more 
pleasant personalities and greater skill in games. 
Teachers did not recognize the problems of the iso- 
lates as serious enough for help in guidance. 


Fourth Hypothesis 

Low sociometric status was found for children 
whose age diverged more than a year from the median 
of the class. While over-age children seemed to have 
a better status in the democratic classes, the evidence 
was not conclusive. Age range was a strong influence; 
the wider a child’s age diverged from the median, the 
lower his sociometric status tended to be. 


Fifth Hypothesis 

Correlations of intelligence with choice status 
closely paralleled democratic-autocratic climate. 
The most democratic class had a low negative corre- 
lation. The correlations increased with increasing 
autocracy, resulting in the highest positive correla- 
tion for the most autocratic class. 


Sixth Hypothesis 

The self-preference of children primarily of 
Mexican ancestry, the minority, and of the Caucasian 
majority was great enough to be statistically signifi- 
cant. The minority members received a fair repre- 
sentation in the four sociometric quarters of their 
respective class groups, but they received many 


choices from their own group. The self-preference 
of the majority group was significant at the five per- 
cent level and of the minority group at the one per- 
cent level. When the criterion of an invitation to a 
party at home was compared to the results on the 
criterion of a friend for play, there was further, 
though slight, mutual withdrawal. 

The findings throughout the study supported the 
best theories of modern education and seemed to show 
that these practices do result in better personal rela- 
tionships in the classroom. To more completely 
achieve democracy, recommendations all pointed 
toward a better utilization of all those practices we 
know to be good. 


Microfilm copy of complete manuscript of 328 
pages, $4.10. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1904. 


CHANGES IN STUDENT TEACHERS’ ATTITUDES 
TOWARD CHILDREN DURING 
INITIAL TEACHING EXPERIENCES 


(Publication No. 5994) 


Merritt Charles Oelke, Ed.D. 
University of Illinois, 1953 


The purpose of this study was to explore the na- 
ture of the changes in attitudes of student teachers 
during their initial formal teaching experience. An 


unpublished study at the University of Tlinois indicated 
that there seemed to be a marked change in the atti- 
tudes of student teachers after completing student 
teaching. This suggested that a better understanding 
of the nature of this attitude change was necessary 

in order to evaluate the student teaching experience 

in the professional semester at the University of 
Illinois. 

This investigation was limited to those attitudes 
toward children evidenced on two types of instruments 
— a conventional attitude inventory and a projective 
device. The Minnesota Teacher Attitude Inventory 
and five pictures from Alexander’s Thematic Apper- 
ception Test for Teachers were the instruments used. 
The administration of the Thematic Apperception Test 
for Teachers was modified by using the standard TAT 
questions plus a short series of relatively unstructured 
questions designed to determine the persons and be- 
haviors the student teachers could accept and those 
they could not. The content of the protocols was 
scored for acceptance of children’s dependency, af- 
fection, sexuality, curiosity, aggression, nonachieve- 
ment, pleasure, and for optimism, interpersonal rela- 
tions, democratic attitudes, and empathy. 

Two groups were studied. One consisted of 44 
senior student teachers enrolled in the professional 
semester at the University of [llinois, while the 
other group consisted of 50 juniors in the teacher 
training program at the University of Illinois who had 
not yet entered student teaching. None of either group 
had any previous formal teaching experience. 

The teaching group was tested with both instru- 
ments during the week prior to beginning student teach- 
ing and was retested during the week following com- 
pletion of student teaching. The nonteaching group 
was tested and retested with the same time interval 
between testings. Data were analyzed by using sim- 
ple analysis of variance, chi square, and the t test. 

Since the study was largely exploratory, many 
possibilities for future research were noted. The 
analysis of the data justified the following conclusions: 

1. The teaching and nonteaching groups differed 
significantly in (a) acceptance of aggression, (b) 
empathy, and (c) optimism. 

2. The attitude score change of the teaching group 
showed some relationship to (a) amount of previous 
informal teaching experience, (b) degree of control 
by critic teacher, (c) perception of difficulty, and (d) 
instruction in educational psychology. Although these 
relationships were not significant, the trends seem to 
warrant further exploration. 

3. The Minnesota Teacher Attitude Inventory was 
more stable than the Thematic Apperception Test for 
Teachers and, apparently, less sensitive to important 
changes. The two instruments did not measure the 
same characteristics. 

4. There may be an optimum amount and kind of 
pre-student teaching experience for building favorable 
attitudes toward children. 

5. Further research seems desirable concerning 
the differences between best and poorest student teach- 
ers, particularly as to their attitudes and perceptions 
of student teaching. 

6. The Alexander Thematic Apperception Test for 
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Teachers was modified to produce a version of con- 
trolled projection. The resulting instrument shows 
promise for further development as a technique for 
studying attitudes and personality. 
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SOME CHARACTERISTICS OF 
HIGH LEVEL TALENT AS FOUND IN 
SELECTED CONNECTICUT HIGH SCHOOLS 


(Publication No. 6339) 


Alexander Frothingham Smith, Ph.D. 
University of Connecticut, 1953 


A most crucial loss in the utilization of human 
resources is occurring because many capable high 
school graduates do not continue to develop their tal- 
ent in college, and therefore do not enter the profes- 
sions where their contribution to society and their 
personal satisfactions should approach the optimum. 
This study is intended to provide information on the 
characteristics of high level talent among high school 
pupils that may aid both in identifying such talent and 
in increasing the proportion of talented graduates 
who attend college. 

Used in the study were approximately 1,000 high 
school seniors and 1,600 high school freshmen in 
seven Connecticut high schools which were selected 
to include a wide variety of backgrounds in terms of 
geographic locations, occupations, industries, socio- 
economic levels, and ethnic factors groups. The 
schools were chosen not as a Statistical sampling of 
any region or of the state as a whole, but rather as 
an available source of talented as well as untalented 
pupils. 

The main body of the study consists of three inde- 
pendent analyses of the seniors, based on talented 
and not-so-talented groupings determined by an arbi- 
trary break at the eightieth percentile: (1) on scho- 
lastic aptitude test scores of the entire group tested, 
(2) on three and one half years of high school schol- 
arship in each school, and (3) on both of these in 
combination, The analysis of freshmen, based on the 
first criterion of talent, is designed to determine the 
degree of their similarity to seniors, in view of the 
need for identifying talent as early as possible in the 
high school careers of pupils. Each analysis divides 
the pupils into four categories: a, talented but not 
planning on going to college; b, talented and planning 
on going to college; c, not talented and not planning 
on going to college; and d, not talented but planning 
on going to college, The most detailed analyses com- 
pare the total talented (a and b) with the total not-tal- 
ented (c and d) groups, and the talented probably 
going to college (b) with those probably not going to 
college (a). 

The scholastic aptitude test used as one of the 
criteria of talent was the American Council on Edu- 
cation Psychological Examination, 1948 High School 








Edition. Total pupil scores on and analyses of re- 
sponses to the statements of the Gough Home Index 
provided data on socio-economic levels and factors. 
Differences in personality characteristics were ob- 
tained from analyses of pupil responses to the words 
of the Gough Adjective Check List. 

The talented groups consisted of 205, 212, and 111 
pupils in the three senior analyses, of whom 34 per- 
cent, 24 percent, and 17 percent expected not to attend 
college. These proportions consisted proportionately 
of fewer boys than girls, although in the third, most 
selective analysis, more girls were planning on col- 
lege than in the other two analyses. 

The talented seniors were significantly younger 
than the non-talented, by differences of means of from 
two to four months in the three analyses, and came 
from homes of significantly higher socio-economic 
level, The most discriminating socio-economic fac- 
tors were central heating and a fireplace in the home, 
private music or dancing lessons for the pupil, mem- 
bership in a club requiring the payment of dues, a 
mother belonging to clubs, a father who attended high 
school and college, and the number of books in the 
home, Words of the Adjective Check List which were 
checked by widely different proportions of these two 
groups characterized the talented group as having 
ability to realize the existence of complex problems, 
and to understand and solve them; and the non-tal- 
ented groups as evidencing unconcern over major 
problems, uncertainty, and a search for the tempo- 
rarily exciting. 

Similarly, parts of the talented groups not plan- 
ning on college were significantly older than those 
planning to go and came from homes of a relatively 
lower socio-economic level. These non-college homes 
were more likely not to have a fireplace, parents who 
attended college, or as many books as the other homes. 
The non-college groups chose adjectives connoting pur- 
poselessness, narrowness, and possibly introvertive 
tendencies compared to the college-planning groups, 
for whom the adjectives checked connoted accomplish- 
ment with dispatch, compassion, and personal interest. 

It is believed that this study will be of value in 
providing some new conceptions of talented as com- 
pared with non-talented high school pupils. The re- 
sults may be of significance in the identification and, 
less directly, in the optimal disposition of talented 
pupils rather than in representing a complete pro- 
cedure for immediate practical application in the iden- 
tification and conservation of high level talent. 
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THE RELATION OF INTERESTS, VALUES 
AND PERSONALITY TO THE MAJOR FIELD 
OF STUDY IN COLLEGE 


(Publication No. 6283) 


Carl Sternberg, Ph.D. 
New York University, 1953 


The Problem 

The purpose of the investigation was to determine 
the relationships of interests, values and personality 
to major field of study in college. The specific prob- 
lems in the study were: 

1. Are there differences in interests, values and 
personality among students majoring in differ- 
ent subjects? 

. Are the differences significant? 
What patterns of interests, values and person- 
ality characterize the different major groups? 
. What are the implications for the prediction of 
these patterns for students majoring in differ- 
ent subjects? 


Procedure 

The Kuder Preference Record, the Allport-Vernon 
Study of Values and the Minnesota Multiphasic Per- 
sonality Inventory were administered to nine groups 
of 30 students, each group majoring in one of the fol- 
lowing fields: Bio-Chemistry, Chemistry, Eco- 
nomics, English, History, Mathematics, Music, 
Political Science and Psychology. 

The data were treated in the following manner: 

Means and standard deviations of test scores 
were computed for the total population and each sub- 
group. 

F-tests were run to measure the variances among 
sub-group mean test scores. 

If the F-ratio was significant, t-tests were com- 
puted to find significant differences between sub- 
group mean test scores, 

Intercorrelations of all variables with each other 
were calculated for the total population by the Pear- 
son Product Moment method. 

The data were factor-analyzed by the Thurstone 
Centroid Method. 

To predict factor scores from raw scores, multi- 
ple regression equations were calculated by the Doo- 
little method, 

Facilitating tables were constructed and used to 
convert the raw scores of the 270 subjects into fac- 
tor scores. 

Means and standard deviations of factor scores 
were computed for the total population and each sub- 
group. 

F and t-tests were run to determine the signifi- 
cance of differences between the sub-groups’ mean 
factor scores. 


Results 
The mean scores of the population on many test 
Scales, particularly those on the Minnesota Multi- 
phasic, show the study population to be a select one. 
There were statistically significant differences 
between sub-group mean scores on 17 of the 24 test 
scales. 


Scales dealing with aesthetic interests and atti- 
tudes showed significant positive correlations with 
each other and with most Multiphasic scales, but cor- 
related negatively with science-related scales. The 
only significant correlations between the latter and 
the Multiphasic scales were negative. Most corre- 
lations were not large enough for use in individual 
prediction. 

Seven factors, six of them bi-polar, were ex- 
tracted, Three appeared to be new. Factor II con- 
trasted preference for business contact and prestige 
activities with tendencies toward maladjustment re- 
lated to artistic interests. Factor IV showed busi- 
ness contact preferences and tendencies toward over- 
expansive, anti-social behavior on one side and 
scientific, objective attitudes on the other. Factor 
VU was made up of scientific attitudes at one pole and 
religious, artistic and mechanical attitudes and pref- 
erences at the other. 

There were significant differences between sub- 
groups on scores for the six factors. Each group was 
significantly different from every other group in mean 
scores on at least one factor. 

The study results implied that patterns of interest, 
values and personality might be predicted for different 
major groups, but probably not for individuals major- 
ing in different fields. 


Conclusions 

Groups of college students majoring in different 
subjects were significantly different from each other 
in interests, values and personality, as well as in pat- 
terns of attributes (factor scores). Raw score dif- 
ferences on interest and value scales were greater 
than on personality scales. 

The nature of the findings limited prediction to 
groups. Results should be interpreted within the 
limits inherent in the tests used and need to be vali- 
dated in further studies before they can be applied to 
populations different from the one in the present in- 
vestigation. 
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THE APPLICATION 
OF A COUPLE ANALYSIS APPROACH 
TO THE MINNESOTA MULTIPHASIC 
PERSONALITY INVENTORY 
IN MARRIAGE COUNSELING 


(Publication No. 6161) 


Robert Junior Swan, Ph.D. 
University of Minnesota, 1953 


The purpose of this dissertation was to discover, 
from the standpoint of couple analysis, the relation- 
ships between various MMPI scales and configural 
patterns, and the level of marriage adjustment as de- 
termined from 101 participating couples on the inves- 
tigator’s revision of the Marital Adjustment Scale. 
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Standardized personality tests have not been used 
extensively in marriage adjustment research. One 
reason for this has been because personality inven- 
tories have consistently shown a low correlational 
relationship with the criteria employed. There are 
two ways to approach this lack of relationship from 
a research standpoint. (1) the criteria itself may be 
questioned and (2) the personality instrument may be 
faulty. Number two was the approach taken by this 
investigation. The MMPI was chosen in preference 
to other personality schedules, because of its indi- 
rect type of questioning and because of the empirical 
methods used in its construction. 

The criterion used was the Marital Adjustment 
Scale, the questions of which have furnished the core 
of all such type scales utilized so far in marriage 
research. The sample was composed of 101 volun- 
teer couples of college level background who were 
reached through a larger longitudinal study on mar- 
riage success being sponsored by the Family Life 
Division of the University of Minnesota. The MMPI 
scores of these couples were Significantly lower than 
college freshmen and significantly higher than the 
published norms of the MMPI. The findings of this 
study have generalizing possibilities, for the sample 
was not significantly different on background factors 
and Marital Adjustment Scale scores from the 550 
married couples of the larger longitudinal marriage 
study. 

The method of analysis centered around couple 
scores rather than individual scores. In any mar- 
riage there are three areas of behavior to be con- 
sidered; the husband’s behavior, the wife’s behavior, 
and the field of interaction between them. Couple 
analysis was directed toward the area of husband- 
wife interaction. 

The general method of analysis was to divide the 
criterion into five groups representing different 
levels of marital adjustment according to the scores 


the couples received on the Marital Adjustment Scale. 


These five groups were used as the basis of compar- 
ison for fourteen MMPI scales, the Anxiety Index and 
Internalization Ratio, and the Code Comparison index 
and the Differential Index, The statistical methods 
used in comparing the five groups for each of the 
above eighteen scales and indices, were analysis of 
variance of the sums of the couple scores; analysis 
of variance of the sums of the differences between 
husbands’ and wives’ scores; and the chi square test 
of independence to discover what relationship exists 
when the sums and differences are combined into a 
qualitative pattern. 

The results showed that the major hypothesis 
stating that there are no relationships between the 
MMPI scales and the various levels of marriage ad- 
justment was rejected. The relationships found in- 
cluded: 

1. The more happily married couples scored 
lower on Pd, Pt and Ma scales and the Inter- 
nalization Ratio, and scored higher on the Re 
scale, 

2. The Pt scale produced significant differences 
between the criterion groups with all three of 
the statistical analyses employed. It appears 
to be the most powerful single predictor. 


3. On the Pd, Pt and Sc scales, the couple’s score 
tended to move in the direction of the wife’s 
satisfaction rather than that of the husband’s. 

. The score on the Anxiety Index and the Inter- 
nalization Ratio rose for those mates who were 
more dissatisfied than their partners with their 
marriage. 
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A PSYCHO-EDUCATIONAL STUDY OF TOP-LEVEL 
BUSINESS AND INDUSTRIAL EXECUTIVES 


(Publication No. 6253) 


Robert Martin Wald, Ph.D. 
Northwestern University, 1953 


Purpose 

The purpose of this study was to determine whether 
there were any identifiable and measurable dimensions 
which were particularly characteristic of top-level 
management personnel, It was anticipated that the re- 
sults obtained would become immediately applicable 
in: (1) providing occupational information for use in 
guidance programs, and (2) providing personnel 
workers with increased insight into the factors of sig- 
nificance in executive selection and development. 


Method 

The subjects for study were thirty-three business 
and industrial executives, all of whom satisfied these 
five criteria for inclusion: 

1. must be serving as an officer in an organization 
that has been established for at least five years, 
and that has, during that time, maintained an 
annual volume of business in excess of five mil- 
lion dollars 

. must have served in such a position or posi- 
tions for at least three years 

. must be, in large measure, responsible for 
planning and coordinating company policy 
must have received a salary of not less than 
twenty thousand dollars per year for the last 
three years 

9. must have been educated predominantly in 
American schools. 

A modified case history approach, in this case 
termed psycho-educational, was utilized in the collec- 
tion of the data. Three principal techniques were in- 
volved in this method: 

1, A comprehensive questionnaire, covering home 
and family background, educational history, 
work experience, social development, health 
and recreation, and present home and family 
adjustment, was completed by each executive. 

. The Wonderlic Personnel Test, The Kuder 
Preference Record (Vocational), and The 
Adams-Lepley Personal Audit were adminis- 
tered to the subjects. 

Interviews, for the purpose of validating and 
supplementing the questionnaire and test results, 
were held in each case, 
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The data obtained were analyzed qualitatively and 
quantitatively, and, wherever possible, were com- 
pared with similar data pertaining to general or 
standard populations. 


Conclusions 

Ten general conclusions which were formulated 

as a result of the study are: 

1, The early home and family life experienced by 
the typical executive was happy and was con- 
ducive to the development of personal security 
and self-confidence. 

The typical executive was extremely inter- 
ested in and felt very attached to his present | 
family unit. | 

. The educational level completed by the typical 
executive was far above the average of the 
general population. 

. The typical executive took excellent advantage 
of varied educational opportunities. 

. The typical executive was an active partici- 
pant in and leader of social organizations dur- 
ing childhood and throughout his career as a 
worker. 

. The typical executive was reared in an atmos- 
phere conducive to the development of positive 
spiritual attitudes, and he continued to be in- 
terested in religion as a force toward develop- 
ing high moral and ethical standards. 

. The typical executive experienced good health 
as a youngster and continued to experience it 
during his working career. 

. The typical executive was possessed of supe- 
rior mental and analytical ability. 

. The typical executive was serious and consci- 
entious in his approach to work, positive and 
decisive in his thinking, and frank and straight- 
forward in his dealing with people. 

. The typical executive was not preoccupied 
with the technical phases of his work, but 
rather with promoting business through har- 
monious human relationships. 


Implications 

The implications regarding the selection and de- 
velopment of executives are implicit in the conclu- 
sions. As to curriculum development and vocational 
guidance, the outstanding implications are: 

1, Educational institutions should concentrate 
much of their efforts in assisting persons to 
become personally adequate. 

. Educational institutions should orient their fa- 
cilities toward family life education. 

. Educational institutions should make possible 
early information about and insight into busi- 
ness principles and practices. 

Educational institutions should help students to 
become conscious of the demands of business 
as well as of the opportunities in business. 

. Educational institutions should treat business 
management as a profession, 
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THE RELATIONSHIP BETWEEN 
FORCED CHOICE SCORES AND DIFFERENTIATED 
RESPONSE SCORES ON THE KUDER 
PREFERENCE RECORD-VOCATIONAL 


(Publication No. 6126) 


Harrison Hedley Way, Ed.D. 
Indiana University, 1953 


The study constitutes an investigation of the rela- 
tionship between measured interests of college stu- 
dents as revealed by the Kuder Preference Record- 
Vocational, and the measured interests of those same 
students when they were permitted to express in de- 
grees, or gradations in amount, their preferences 
for the items contained in the same inventory. 

The introduction contains a discussion of the sig- 
nificance of the problem as it relates to expressed 
criticism of the Kuder, an examination of the various 
points of view assumed by critics of the instrument, 
and an analysis of the claims which the author makes 
relative to its purported value. 

The subjects used in the investigation consisted of 
approximately a ten per cent random sample of the 
freshmen who entered Indiana University in September, 
1952. There were 210 students, 110 men, and 100 
women, The main sources of data consisted of (1) the 
forced choice scores made by these freshmen on the 
Kuder during the orientation testing program, and (2) 
the differentiated response scores made by the sam- 
ple on the Kuder during the experimental testing pro- 
gram, During the latter testing program, use was 
made of a new Set of directions and a response scheme 
which permitted students to express degrees of inter- 
est toward the Kuder items. The devised rating scale 
contained digits ranging from 0 through 4. These dig- 
its were defined by statements ranging from “No in- 
terest whatsoever,” to “Extremely high interest.” 

In the main, the treatment of the data made use of 
the Pearsonian zero-order method for obtaining the 
coefficients of correlation for the eighteen variables. 
Tests of significance were made to determine whether 
(1) the r’s were significantly different from zero, and 
(2) the r’s for men and women were significantly dif- 
ferent from each other. In the latter case, use was 
made of Fisher’s z, where the z values represented 
the inverse hyberbolic tangent values of the r’s of 
the two sexes. 

The major findings apparent from the data were: 

1. Significant differences were found between 
forced choice scores of men and women in all nine 
areas of the Kuder. : 

2. Significant differences were found between dif- 
ferentiated response scores of men and women for 
only four areas of the Kuder. 

3. Intra-correlations of forced response scores 
were found to be low, either positively or negatively, 
for the nine areas measured by the Kuder. 

4, Intra-correlations of differentiated response 
scores were, for the most part, not only positive and 
significantly different from zero, but also relatively 
high. These r’s ranged from .37 to .92. 

5. The r’s of focal concern in this study were those 
obtained for the same areas of interest when the Kuder 
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was answered by the forced and differentiated re- 
sponse methods. These r’s ranged from .09 for 
women for the clerical area, to .57 for men for the 
musical area. 

The major conclusions arising from these find- 
ings would seem to be: 

1. The opportunity to express degrees of interest 
in the items of the Kuder results in a considerable 
reduction in differentiation by sex as compared to 
that evidenced from responses by the forced choice 
method. 

2. The nine areas of the Kuder are relatively in- 
dependent under the forced choice technique. 

3. The nine areas of the Kuder are more closely 
related, and in some instances highly related, under 
the differentiated response method, This suggested 
that the independence under the forced choice method 
of response may perhaps be attributed to compelling 
students to make choices even when no actual pref- 
erence could be made. 

4. It would appear that there is a need for reor- 
ganization of the items so that the interest areas 
may be independent under a more accurate response 
technique. 

5. There is only slight positive relationship when 
the same area of interest is responded to by the 
forced choice and differentiated response methods. 
This indicates that there is a marked change in the 
relative position of a student’s score in the distribu- 
tions for forced choice and differentiated response 
scores. 
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EDUCATION, TEACHER TRAINING 
LABORATORY EXPERIENCES 
FOR UNDERGRADUATES IN SECONDARY 
EDUCATION IN SELECTED, FLORIDA, 
TEACHER-EDUCATION INSTITUTIONS 


(Publication No. 6181) 


Marian Watkins Black, Ph.D. 
Northwestern University, 1953 


The Problem and Procedures 

The problem investigated in the study is the ex- 
ploration of laboratory experiences employed in the 
professional education of prospective, secondary- 
school teachers in six of the teacher- education insti- 
tutions for white students in Florida. The study was 
concerned with discovering the use of such activities, 
the purposes for which they were used, their required 
or voluntary status, the extent of student participa- 
tion, their placement in the undergraduate sequence, 
and their value. It consisted of two major divisions: 
one, the administration and organization.of the over- 
all programs of laboratory experiences; the other, 


the use of specific laboratory experiences. Since it 
was the desire of the investigator to extend the study 
beyond the discovery of present status, some measure 
of evaluation was necessary. For this purpose the 
criteria for the appraisal of laboratory experiences 
which had been developed by the American Associa- 
tion of Teachers Colleges’ were utilized. Informa- 
tion was gathered from printed and mimeographed 
materials and through interviews, supplemented with 
schedules and questionnaires, from administrators, 
college instructors of required professional courses, 
directing teachers, and college students connected 
with the institutions. 


The Major Findings 

It was discovered that no institution had adequate 
facilities for providing a wide range of laboratory ac- 
tivities for all students at all levels; that most experi- 
ences participated in by students prior to internship 
were observations rather than more active participa- 
tion; that most students had a variety of experiences 
during internship; and that administration and super- 
vision of laboratory experiences were more adequate 
during the internship period. 

Of the sixty-four laboratory experiences, repre- 
sentative but not exhaustive, selected for intensive 
study, those most closely related to classroom in- 
struction were generally used more than others. Ina 
majority of the cases the use of an activity by the di- 
recting teachers was greater than its use by college 
instructors or students. The extent of student par- 
ticipation in a given activity appeared to be related to 
the number of times it would normally be carried on 
by the classroom teacher. 

A higher percentage of both teachers and instruc- 
tors more often reported activities to be required 
than did students. Participation in activities related 
to the study of and work with individuals and to com- 
munity and profession was more often voluntary. 

When the use of the activities for nine specified 
purposes was investigated, guidance was found among 
the two highest goals three times, and both planning 
for instruction and evaluation of pupil behavior twice. 
Participation in community activities was among the 
lowest four times, directing extra-class activities, 
three times; and evaluation of pupil behavior, twice. 
Directing extra-class activities was never found 
among the two highest goals for which any group of 
activities was used, nor was planning for instruction 
ever among the lowest. 

Most students considered all activities in which 
they had participated to be profitable; relatively few 
instructors or teachers believed any activities which 
they used to be of little value. 


Suggestions for Strengthening 
Laboratory Programs 

It appears important that faculty in these institu- 
tions study their situations in order: (1) To exploit 
the available facilities to their fullest extent; (2) to 
provide that each student have laboratory experiences 
planned in terms of his past experiences and present 
needs; (3) to recognize and capitalize upon previous 
experiences of students; (4) to study the experiences 
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being offered elsewhere in order that neglected areas 
which might benefit their programs be discovered; 
(5) to make laboratory experiences an integral part 
of the total pre-service programs of professional ed- 
ucation; (6) to enable each instructor to discover 
those experiences of greater potential value and ex- 
pand both their use and the purposes which they 
serve; and (7) to provide that all persons concerned 
work more closely in planning laboratory programs. 


1. Subcommittee of the Standards and Surveys 
Committee of the American Association of Teachers 
Colleges, School and Community Laboratory Experi- 
ences in Teacher Education (Lock Haven, Pennsyl- 
vania: American Association of Teachers Colleges, 
1948). 
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VOCATIONAL INTERESTS 
OF INDUSTRIAL ARTS TEACHERS 


(Publication No. 6038) 


Charles Emmons Cooper, Jr., Ed.D. 
University of Missouri, 1953 


Supervisor: Paul C. Polmantier 


Purpose 
The purpose of this study was to develop a scale 


for use with The Strong Vocational Interest Blank for 
Men that would differentiate the interests of Indus- 
trial Arts Teachers. The problems involved were: 
1. To determine that the interests of these Indus- 
trial Arts Teachers were significantly differ- 
ent from the interests of a Men-in-General 





group. 

. To construct a scale for measuring these in- 
terests. 
To determine the validity of the scale. 
To develop a profile of the interest patterns of 
these teachers to be used for counseling. 

. To classify the occupation among related oc- 
cupations for which scales had been developed 
for use with this inventory. 


Procedure 

The Strong Vocational Interest Blank for Men and 
an information blank were mailed to 303 Industrial 
Arts Teachers in the States of Missouri and Kansas. 
These blanks were returned by 243 of the men. Of 
this number, 214 blanks could be used in the study. 

The inventory was scored on all scales for each 
man and the mean and standard deviation of this cri- 
terion group was calculated for each scale. None of 
the scales differentiated the interests of the men en- 
gaged in this occupation. 

An item analysis of each blank was made and the 
number of teachers responding to each category for 
the 400 items on the blank was determined. These 
numbers were then expressed as per cent of the 





group and contrasted with the responses of the Men- 
in-General group, also expressed in per cent. 

Weights were assigned to each response on all the 
items based on the extent to which the responses of 
Industrial Arts Teachers differed from the responses 
of the Men-in-General group. These weights made 
up the scale for measuring the interests of Industrial 
Arts Teachers. After the blanks were again scored, 
using this new scale, the norms for the scale were 
developed. 

Two indications of the validity of the scale were 
found. The low positive and negative correlations 
found between the scores of the men on the teachers 
scale and their scores on other scales indicated lack 
of similarity of interests. The relatively low percent- 
age of overlapping between the teachers’ scores on 
the new scale and the scores of a men-in-general 
group, consisting of a random sample of 100 veterans 
attending the University of Missouri, was indicative 
of the extent to which the scale differentiated. 

Two steps were taken to assist in the use of this 
scale for counseling. A profile of the interest pat- 
terns of these teachers was developed. The mean 
chance score was determined and indicated on the 
profile sheet to call attention to the area of no signif- 
icance on this particular scale. 

The occupation was classified in Group IV, the 
technical group, on the basis of the correlations be- 
tween scores earned by the teachers on the new scale 
and their scores on each of the other scales. Highest 
correlations were found between scores on the Indus- 
trial Arts Teachers scale and scores on the Carpenter 
and Mathematics-Science Teachers scale. 


Conclusions 

It seems reasonable to conclude that: 

1. The interests of men in the States of Missouri 
and Kansas who are successfully engaged in 
the occupation, Industrial Arts Teacher, are 
significantly different from the interests of 
other men. 

. The interests of these men can be measured 
by the scale developed in this study for use 
with The Strong Vocational Interest Blank for 
Men. 

3. The scale developed in this study is valid for 
the purpose of differentiating the interests of 
Industiral Arts Teachers in Missouri and 
Kansas. 

This scale can be used for counseling purposes 
as are the other scales developed for use with 
The Strong Vocational Interest Blank for Men. 








Microfilm copy of complete manuscript of 107 
pages, $1.34. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1912. 





1100 


EDUCATION 





PROBLEMS OF A GROUP OF STUDENT TEACHERS 
IN ELEMENTARY EDUCATION 

WITH IMPLICATIONS FOR THE IMPROVEMENT OF 

TEACHER EDUCATION AT INDIANA UNIVERSITY 


(Publication No. 6110) 


Norman Edward Dilley, Ed.D. 
Indiana University, 1953 


Problem 

The purpose of this investigation was to identify 
and analyze the student teaching problems of a se- 
lected group of college students who were inajoring 
in elementary education, and to study the findings in 
terms of their implications for the improvement of 
teacher education at Indiana University. 


Procedure 

Data were gathered from forty-seven student 
teachers and forty-seven supervising teachers, The 
student teachers included all Indiana University stu- 
dents who engaged in full-time student teaching in the 
elementary grades during the months of September 
and October, 1952. They contributed information by 
means of: (1) free response writing; (2) a paired- 
comparison scale of problems; and (3) personal in- 
terviews. Forty-seven of the forty-eight supervising 
teachers who had worked with the selected group of 
students during their student teaching experiences 
cooperated by responding to a combination checklist 
and questionnaire, Both the checklist and the paired- 
comparison scale were constructed on the basis of 
twenty common problems of student teachers, The 
selection of the twenty common problems was based 
upon findings in previous research, 


Conclusions 

The following major conclusions were made with 
respect to the findings of this study: 

1, Student teachers, in general, felt that their 
student teaching experiences were enjoyable and 
profitable. 

2. The problems of student teachers assigned to 
experienced supervising teachers seemed to be as 
great in number, but perhaps of a different kind, as 
were the problems of student teachers who were as- 
signed to inexperienced supervising teachers. 

3. It seemed to make very little difference in 
terms of the number of problems encountered 
whether a student teacher was assigned to the Uni- 
versity School or to an off-campus school. 

4. Not all student teachers were able to identify 
their problems without professional assistance. 

0. A few of the student teachers should have been 
more aggressive in the sense that they needed to look 
for things to do and then ask for permission to pro- 
ceed. Failure to do this sometimes made it difficult 
for the supervising teacher to guide effectively the 
student teacher. 

6. Student teachers who had had many previous 
direct relations with children seemed to experience 
more success in their student teaching than did those 
who had had few direct relations with children pre- 
viously. 


7. Student teachers seemed to feel that they prof- 
ited from a discussion of their problems. 

8, Students who were assigned to kindergartens 
seemed to have needed more specialized training 
before they engaged in student teaching activities. 

9. In general, the supervising teachers served in 
a very creditable manner, Some of them, however, 
seemed to need assurance and opportunities to talk 
periodically with a representative of the University. 

10. Experienced supervising teachers seemed to 
feel less need for assistance from university person- 
nel than did inexperienced supervising teachers, On 
the other hand, experienced supervising teachers 
tended to be more dogmatic in their methods of guid- 
ing the experiences of student teachers than were in- 
experienced supervising teachers. 

11. It became evident that a supervising teacher 
needs to recognize the importance of expressing con- 
fidence in his student teacher, Encouragement ap- 
parently helps a student teacher who likes to feel 
that his supervising teacher has faith in him, 

12. More university personnel seemed to be needed 
in order to provide adequate supervision of the stu- 
dent teaching program, 

13. The period of eight weeks for student teaching 
seemed to be too brief. 
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AN EVALUATION OF THE FLORIDA STATE 
UNIVERSITY INTERNSHIP PROGRAM 


(Publication No. 5829) 


Marshall Hamilton, Ed.D. 
Florida State University, 1953 


This study represents the first comprehensive 
evaluation of the Florida State University internship 
program since interns were first placed in the field 
during the 1940-41 school year. The areas of inves- 
tigation included: 

1. The determination of the objectives of the in- 
ternship program, stated in terms of specific 
experiences. 

2. An inquiry into the extent to which these ex- 
periences have been provided interns. 

3. A comparison of the opinions of some Univer- 
sity faculty members, directing teachers, and 
interns as to the importance of the selected 
experiences, 

An analysis of “Intern Teaching Evaluation 
Sheets” completed by interns at the close of 
their internship training for the Internship 
Office. 

. An investigation of some of the most frequently 
mentioned problems facing the University in- 
ternship program, 

Step one was attacked through the use of check- 
lists which listed a number of internship experiences 
frequently mentioned in the literature. Faculty 
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members, through their answers, selected some of 
these experiences as very important in the training 
of teachers, eliminated others, and added two which 
had not been included, In this manner, seventy-five 
experiences were established as important to the 
University internship program. 

In step two, questionnaire data were used to ana- 
lyze the extent to which interns received the selected 
experiences. Responses were received from one 
hundred fifty-three directing teachers, and one hun- 
dred twenty-three interns, The directing teachers 
were asked to show the extent they provided the ex- 
periences, and the interns were asked to check the 
extent they received the experiences. The data dis- 
closed that interns generally were receiving most of 
the experiences, 

In step three, a comparison of opinions of Univer- 
sity faculty members, directing teachers, and interns 
showed a remarkable agreement as to the importance 
of the various internship experiences, Of the sev- 
enty-five experiences under investigation, only one 
was considered not important by directing teachers, 
and four, by interns. 

In step four, an examination was made of the re- 
sponses of five hundred ninety-two interns on the 
University’s “Intern Teaching Evaluation Sheets.” 
These forms were completed as a part of the Interns’ 
post-internship seminar work, According to these 
data, interns considered their internship experiences 
extremely important in their training, though the evi- 
dence indicated that interns found these experiences 
more valuable during the fall than during other times 
of the year, 

Under step five, eleven county superintendents, 
twenty-one county supervisors, thirty principals, 
thirty-two interns, and sixty-six directing teachers 
were interviewed regarding eight problems facing 
the University internship program, The resulting 
data suggested: 

1. Definite geographic areas should be estab- 
lished for providing internship experience to 
student-teachers. Each area should be under 
the close supervision of a University coordi- 
nator. 

A “Directing Teachers Available” list should 
be developed. Through the cooperative efforts 
of University coordinators, principals, super- 
visors, and superintendents, the best learning 
situations available within the various areas 
should be discovered. 
Printed internship materials should be revised 
for conciseness and pertinence. 
County superintendents, supervisors, and 
principals should be encouraged to participate 
to a greater extent in the internship training 
program, 
An observation period for student-teachers 
should be required during the sophomore or 
junior years. 
Pre-school conference experience should be 
considered as a requirement for student- 
teachers prior to internship training. 

. Interns should not be permitted to return to 
home communities or schools for internship 
training. 


8. The current eight-week internship period 
should be extended. 

9. The University should establish a better sys- 
tem for screening student-teachers prior to 
their internship assignments. 
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COMPARISON OF SCHOLASTIC RECORDS 
OF STUDENTS FROM ACADEMIC, VOCATIONAL 
AND TECHNICAL HIGH SCHOOLS 
IN THE INDUSTRIAL ARTS DIVISION 
OF A TEACHERS COLLEGE 


(Publication No. 6060) 
Owen Harlan, Ed.D. 
University of Missouri, 1953 


Supervisor: Dr. H. H. London 


Purpose of Study 

The purpose of the study was to compare gradu- 
ates of academic, vocational and technical high schools 
with respect to their high school records, their ability 
and their success in the Industrial Arts Division of 
the New York State College for Teachers at Buffalo. 


Method of Research 

The records of 567 students who entered the 
above-mentioned department between 1946 and 1949 
were utilized. The group included 334 academic, 149 
vocational, and 84 technical high school graduates. 
Data relative to high school grades, entrance exam- 
inations and college grades were used. The data were 
tabulated by using I.B.M. machines, 


Summary 

1, The great majority of the students were grad- 
uates of large high schools in the Greater Buffalo area; 
this was especially true in the vocational and tech- 
nical groups. Yet graduates of small academic high 
schools succeeded much better in the college program 
than did those from the large high schools. 

2. The academic group had earned more units in 
high school social studies than the other two groups; 
the vocational group had earned five to seven more 
units in shop courses; the technical group had earned 
more units in mathematics, science, and mechanical 
drawing. 

3. A positive relationship was found to exist be- 
tween college graduation and the numbers of units 
earned in mathematics, science, or art; a negative 
relationship existed between college graduation and 
the number of units earned in social studies, mech- 
ical drawing or shop courses, 

4. The vocational group attained a decidedly 
higher record of success in the total high school 
program than either of the other two groups; they 
were not exceeded by either of the other two groups 
in any subject-matter area of the high school pro- 


gram, 
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5. The technical group attained a somewhat 
higher record of scholastic success in high school 
than did the academic group. 

6. On the psychological examination and the test 
of English and reading comprehension the technical 
group ranked well above the other two groups while 
the vocational group ranked decidedly below the 
other two groups. These tests seemed to be pretty 
good measures of the student’s true abilities and 
were better predictors of success in the college 
program than were his high school grades. 

7. In the college program the technical group was 
clearly more successful than either of the other two 
groups, while the academic group was definitely 
more successful than the vocational group; this rela- 
tionship held for the areas of English, mathematics, 
and science as well. 

8. Although the vocational group succeeded about 
as well as one or the other of the other groups ina 
few of the areas of the college program, it failed to 
surpass either of them in any area of the college 
program, 


Conclusions 

1, Technical high school graduates have a 
stronger high school background than their grades 
indicate; vocational high school graduates have a 
weaker background than their grades indicate. The 
technical students have particularly good backgrounds 
in mathematics, science, and mechanical drawing. 

2. Students who achieved grade averages below 
75 in high school, or ranked in the lowest quartile of 
their graduating class, or ranked below the twentieth 
percentile on either one of the entrance tests, are 
poor college risks, Their chances of graduating 
from the college are about fifty-fifty. 

3. A good high school background in science and 
mathematics seems to be essential for success in 
this industrial arts program. 

4. The psychological examination and test of 
English and reading comprehension seemed to meas- 
ure the true abilities of the students better than the 
high school grades. They were better predictors of 
college success than the high school grades. 
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A STUDY OF THE PROFESSIONAL PROBLEMS 
ENCOUNTERED BY BEGINNING TEACHERS 
OF VOCATIONAL AGRICULTURE IN ARKANSAS 


(Publication No. 6065) 


Denver Burke Hutson, Ed.D. 
University of Missouri, 1953 


The purpose of this study was to bring together 
some important facts and opinions of teachers rele- 
vant to the professional problems encountered during 
their first year of teaching experience in vocational 
agriculture in the public secondary schools in 


Arkansas. More specifically, the study sought to 
gather information concerning: 

1, Some of the specific characteristics of 

teachers, the school situation in which they 
worked, and the programs of instruction car- 
ried on by the teachers during their first year 
of teaching in vocational agriculture. 
The nature and extent of the professional 
problems encountered by teachers during 
their first year of teaching experience in 
vocational agriculture. 

. The opinions of teachers relative to some 
specific aspects of their first-year experi- 
ences in teaching vocational agriculture. 

. The opinions of teachers relevant to some of 
the causes of problems encountered during 
their first year of teaching, 

. The opinions of teachers relevant to sugges- 
tions for improving various aspects of the pre- 
service program of professional training for 
prospective teachers of vocational agriculture 
at the University of Arkansas. 

The data for the study were procured through 
personal interviews with each of 86 teachers of vo- 
cational agriculture, who were teaching in the public 
secondary schools of Arkansas during the 1951-52 
school year, and who had been teaching vocational 
agriculture in the state one or more years between 
the school years 1949-50 and 1951-52, inclusive. 


Summary 

The teachers reported varying degrees of dif- 
ficulty in performing selected professional activities, 
which were classified according to 12 major areas, 
during their first year of teaching experience in voca- 
tional agriculture. 

The five areas, in order of rank, that were indi- 
cated by the teachers as causing most difficulty during 
their first year of teaching experience were as 
follows: program of instruction for out-of-school 
groups; program planning; supervised farming; in- 
struction in farm mechanics; and program of class- 
room instruction for all-day classes. 

The activities pertaining to the professional as- 
pects of the program in vocational agriculture that 
were reported by the highest percentage of the 
teachers as problems of major concern during their 
first year of teaching involved: securing interest of 
farmers in organized instruction; selecting features 
to include in the annual program of work; and plan- 
ning the course of study in farm mechanics for each 
class. 

Thirty-one per cent of the causes of major prob- 
lems encountered by the teachers as beginning 
teachers of vocational agriculture were directed 
toward inadequacy of instruction in the professional 
courses and to lack of, or limited, participating ex- 
perience in selected activities during the period of 
pre-service training. 

The 86 teachers indicated 96 suggestions for im- 
proving various aspects of the professional program 
of pre-service training for prospective teachers of 
vocational agriculture at the University of Arkansas 
which might aid in minimizing problems of beginning 
teachers in the future. 
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Implications 

1. The nature and extent of the problems encoun- 
tered by beginning teachers in performing selected 
activities in the various areas, relevant to a complete 
program in vocational agriculture, seem to suggest a 
considerable degree of inadequacy in the professional 
phase of pre-service training. 

2. It seems that the opinions of teachers concern- 
ing some of the causes of problems encountered dur- 
ing their first year of teaching experience indicate a 
need for re-examination of the courses in the pro- 
fessional program of pre-service training at the Uni- 
versity of Arkansas for prospective teachers of voca- 
tional agriculture. 

3. It seems that opinions of teachers regarding 
suggestions for improving the professional program 
for prospective teachers constitute valid data which 
may be used as a basis for making adjustments in the 
pre-service training in order that similar problems 
may be eliminated in the future. 
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THE PROFESSIONAL, SOCIAL, 
AND ECONOMIC STATUS OF THE FOUR-YEAR 
TEACHER EDUCATION GRADUATES 
OF SOUTHERN UNIVERSITY 


(Publication No. 6114) 


Harrison Duncan Lawless, Jr., Ed.D. 
Indiana University, 1953 


The Problem 

The purposes of this study were: (1) to determine 
the professional, social and economic Status of the 
four-year teacher education graduates of Southern 
University, and (2) to derive conclusions as war- 
ranted by the findings which will serve as a basis for 
recommendations designed to improve the educa- 
tional, economic, and social status of Negro teachers 
in Louisiana, and the teacher education program of 
Southern University, Baton Rouge, Louisiana. 


Method of Research 

Data relating to the professional, social and eco- 
nomic status of these teachers were collected by 
means of a questionnaire which was sent to 500 
teachers whose names and addresses had been sup- 
plied by parish superintendents, principals, and 
Jeanes Supervisors. Returns were received from 
381, or 76.2 per cent, of these teachers. 


Conclusions 

1. Generally, these graduates entered the teach- 
ing profession because of their interest in children. 
They secured their first teaching positions on their 
own initiative. Most of these graduates have been 
teaching about nine years and during this time they 
have held two teaching positions. Over half of them 
began teaching in subject areas or grades for which 


they had received little or no specific college prep- 
aration and nearly half of them still lack specific 
preparation in college for the teaching they are now 
doing. 

2. These graduates were usually high school or 
elementary school teachers in large urban and rural 
schools. Two out of five graduates were teaching in 
schools which they describe as old and run-down, 
small and inadequate, or poorly lighted, situated, 
ventilated and constructed. 

3. These graduates were usually promoted after 
having taught for about five years. As teachers in 
secondary schools, these teachers taught between five 
and six classes a day. About three out of five were 
teaching in at least two different subject fields, while 
nearly two out of five were teaching in from three to 
four different subject fields. As elementary teachers, 
a majority of those who were employed in rural 
schools taught a combination of two or more grades, 
while a majority of the urban teachers taught in one 
grade only. 

4. One out of ten of these teachers has a Master’s 
or higher degree and three out of five have completed 
no graduate work. 

). The number of professional organizations to 
which these teachers belong was usually limited to a 
local teachers association and the Louisiana Educa- 
tion Association, 

6. While the great majority of these graduates 
were recruited from homes in which their fathers 
were engaged in occupations involving unskilled labor, 
agriculture, lumbering, and commercial fishing, the 
wives or husbands of these graduates were usually en- 
gaged in professional and managerial occupations, 

7. At least half of these teachers received a 
school salary less than $2,700 per year, and at least 
one out of two found it necessary or desirable to sup- 
plement this amount by working during the summer 
months. 

8. If married, these teachers have a median of 
two children, and the median number of dependents 
for single men and women was at least one. 

9. While about one out of two of the married 
teachers lived in their own homes which were clear 
of debt and approximately two out of five owned other 
property, only two out of five of all these teachers 
owned automobiles. The prevailing types of insurance 
carried by these teachers was sickness and accident 
and ordinary life, having a median value of less than 
$ 2,000. 

10. These graduates as a rule lived in homes in 
which there were many modern conveniences, In gen- 
eral, they had a variety of social and cultural experi- 
ences, However, their recreational and social ac- 
tivities were limited because most of them did not 
have access to public libraries, parks and similar 
community facilities. 
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THE PROFESSIONAL PREPARATION 
OF. SECONDARY SCHOOL TEACHERS 
IN SELECTED NORTH CENTRAL 
ASSOCIATION COLLEGES AND UNIVERSITIES 


(Publication No. 6533) 


Edward Perrin Lynn, Ph.D. 
State University of Iowa, 1953 


Problem 

The purpose of this study is to survey present 
programs and to analyze practices in the profes- 
sional education of secondary school teachers in 
thirty colleges and universities accredited by the 
North Central Association of Colleges and Secondary 
Schools. 


Procedure 

The two main steps in the study were: (1) selec- 
tion of a sample of colleges and universities; and (2) 
use of the normative survey technique to identify 
provisions and practices in the professional prepara- 
ration of secondary school teachers. 

The total North Central Association membership 
of 1949-1950 was divided into categories of liberal 
arts colleges, teachers colleges, and universities. 
The percentage of each type of institution was com- 
puted to arrive at a pro-rated number of seventeen 
liberal arts colleges, six teachers colleges, and nine 
universities. The percentage of each type of insti- 
tution by states was computed to serve as a guide in 
selecting the number and type of institutions to be 
surveyed in each state. Travel convenience, cata- 
logue data and the above mentioned computations led 
to the final selection of thirty colleges and univer- 
sities located in sixteen states. These institutions 
were surveyed between December 15, 1952, and May, 
1, 1953. 

The data for the study were secured primarily 
from administrators and faculty members through 
the use of an interview technique. Additional in- 
formation was collected from college catalogues, an- 
nual reports, course syllabi, and class schedules, 
These data were recorded in individual case reports. 


Conclusions 

1. Most institutions do not have a definite state- 
ment of purposes. The purposes in teacher educa- 
tion are vague and stated in general terms. 

2. Curriculum revision in secondary education 
has been primarily one of course additions or inte- 
gration of courses. | 

3. Inter-departmental relations on nearly all 
campuses leave much to be desired. Specific tech- 
niques for coordinating the teacher education pro- 
gram need to be developed and practiced. 

4. There is an increasing interest in the selection 
of teacher education candidates. Collecting informa- 
tion and establishing a series of selection times leads 
to a continuous type of review. 

9. Teacher placement services are offered in all 
the colleges and universities. This is a recognized 
responsibility of the institutions, 

6. Follow-up services were reported to a limited 


extent in the colleges and universities. There is a 
lack of agreement on the need for such services. 

7. The tendency toward centralization of offices 
and classrooms with a laboratory school near by leads 
to a desirable unity in staff organization. 

8. Most of these institutions use off-campus facil- 
ities for student teaching. They tend to select coop- 
erating high schools in the college community or im- 
mediate area. 

9. There is a trend toward providing professional 
course experiences throughout a larger portion of the 
degree program, Eighty per cent of the institutions 
start the sequence in the sophomore year or earlier. 

10. The aims of professional secondary education 
courses are primarily teacher aims designed to fit 
a certain content and group of experiences, However, 
there is a growing, functional base underlying the 
purposes of professional instruction. 

11. There is a wide agreement on a lecture-discus- 
sion method of instruction with a basic text and sup- 
plementary materials to follow topics in a course out- 
line. Around this method of instruction is developing 
an increasing alertness to the values of audio-visual 
aids, resource people, group processes, and related 
laboratory experiences. 

12. Professional education course content tends to 
follow accepted unit materials and textbook informa- 
tion, However, increasing interest was evident in 
suggesting student activities and projects in the de- 
velopment of problem situations, 

13. The traditional practice of providing student 
teaching experience for one period a day for a Se- 
mester is under study in nearly all institutions which 
have this program. Recognition of the importance of 
laboratory experience in the professional program 
was evident on every campus. 
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COMPETENCIES DESIRABLE FOR BEGINNING 
SCIENCE TEACHERS AS VIEWED 
BY ADMINISTRATORS AND SCIENCE TEACHERS 
IN THE STATE OF ILLINOIS 


(Publication No. 5993) 


Theodore Alvin Nelson, Ph.D. 
University of Michigan, 1953 


In order to point up the relation between the 
teacher-training institution and the job for which it is 
providing training, this inquiry has attempted to de- 
termine the competencies believed desirable or nec- 
essary for the beginning science teacher in his first 
few years of work. The study has sought to determine: 
(1) the training these teachers had in the fields of 
Science and education; (2) what duties they have been 
called upon to perform in teaching science; and (3) 
their duties with respect to other activities of their 
schools. It also attempted to find out wherein these 
beginning science teachers have felt themselves 
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inadequate to meet the demands of their jobs, and 
what opinions they held about the quality of their 
training in the light of actual experience on the job. 

In addition, this inquiry undertook to learn what 
school administrators have been looking for in the 
training of the science teachers they must employ to 
meet the needs of their schools and communities. 

Two separate inventories were constructed for 
gaining this information. One was sent to every third 
administrator on the mailing list of the University of 
Illinois Mailing Service and the other was sent to 
every science.teacher in the state who had taught one, 
two, or three years, | 

Responses were received from approximately 
seventy percent of the administrators and forty per- 
cent of the beginning science teachers. 

The data collected in the study suggested the fol- 
lowing recommendations be made for science teacher 
training: 

1. A minimum of 60 semester hours of science 
subject matter should be required. This subject 
matter should be so divided that the prospective sci- 
ence teacher takes first courses of from six to eight 
semester hours each in physics, chemistry and earth 
science and twelve semester hours in biology. This 
should be followed by second courses of from six to 
eight semester hours in three of these subjects and 
a third course of six to eight semester hours in one 
of these subjects. The science teacher should have a 
strong major in one science subject supported if pos- 
sible by a second major in another science subject. 

2. The student teaching should be at least one se- 
mester in duration and should give the student every 
opportunity to participate in all the duties of a | 
teacher in the school. This student teaching should 
be done in a public school under the supervision of 
an expert science teacher. 

3. In the training about boys and girls the student 
teacher should have courses in general psychology, 
psychology as applied to education, psychology as ap- 
plied to adolescents, psychology of personality and 
social adjustment, guidance and counseling, remedial 
programs of the school and interpretation of various 
diagnostic instruments of the school. 

These courses should be designed to prepare 
teachers to handle the problems they will encounter 
constantly in dealing with boys and girls on the sec- 
ondary level. 

4, The prospective science teacher should have 
courses in the organization of the secondary school 
and the place of science in this organization. A 
course in curriculum development and a course in 
science teaching are also highly desirable. 

0. In the area of the humanities, the prospective 
teacher should have experiences in composition and 
speech as well as opportunities to acquire knowledge 
of history, economics, sociology and anthropology. 

6. Other courses in the training program will in- 
clude mathematics and such elective courses as may 
seem proper and advisable. 

On the basis of 128 semester hours of training 
such a program may line up as shown in the table. 

This training program plus practice teaching 
would generally require five years of study. 


Science 60-64 semester hours 


Education 27 semester hours 


Humanities 12 semester hours 
Mathematics 6-9 


Total 


semester hours 





105-112 semester hours 


Electives 23-16 semester hours 
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POLICIES AND PRACTICES IN THE SELECTION 
OF CANDIDATES FOR THE TEACHING 
PROFESSION IN COLLEGES AND UNIVERSITIES 
OF THE NORTH CENTRAL ASSOCIATION 


(Publication No. 6230) 


George Arthur Olson, Ph.D. 
Northwestern University, 1953 


The Problem 

The purpose of this investigation was to study the 
policies in the selection of candidates for the teaching 
profession in the institutions of higher learning in the 
North Central Association of Colleges and Secondary 
Schools. The term “selection” has been interpreted 
to mean a discriminating choice of high school grad- 
uates before admission to institution of higher learn- 
ing and, furthermore, a selection of teacher candidates 
after admission to the college or university and before 
certification and graduation. 


Procedure 

The primary means of collecting data and infor- 
mation were the questionnaire, personal visitations, 
and case studies. Questionnaires were sent to 270 
institutions that offered teacher education programs 
and were accredited by the North Central Association, 
A total of 245 of the colleges and universities (90.7 
per cent) returned questionnaires. 

Thirteen colleges and universities in nine different 
states were visited by the writer. These institutions 
were selected upon the recommendation of members 
of the author’s Advisory Committee of Northwestern 
University and the Subcommittee on Teacher Per- 
sonnel of the North Central Association. Three of the 
thirteen institutions were chosen for a more intensive 
study of their programs of selection as follows: a 
private college — Carroll College, Waukesha, Wiscon- 
sin; a state teachers college — Ball State Teachers 
College, Muncie, Indiana; and a state university — Ohio 
State University, Columbus, Ohio. 


Conclusions 

A careful analysis of the findings seems to war- 
rant the following conclusions: 

1. The following criteria were being used by a ma- 
jority of the colleges and universities for selecting 
candidates: scholarship records, prescribed high 
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school subjects for entrance, character testimonials, 
letters of recommendation for admission, health ex- 
aminations, personal interviews, and interest in the 
teaching profession. Criteria employed to a lesser 
extent were general intelligence percentiles or 
scores, hearing examinations, vision examinations, 
personality ratings, achievement tests, competency 
in speech, and special aptitude tests. 

2. Continuous selection, interpreted to mean at 
any time or at the end of each quarter or semester, 
was the most frequently mentioned practice as to the 
time of selection. 

3. Research thus far has not found correlations 
between teaching success and any criterion of selec- 
tion that are consistent and sufficiently high to use 
that criterion as the only one for selection. How- 
ever, research does appear to support the principle 
that selection on the basis of several criteria should 
reduce the probability of error. 

4. It was found that methods of selecting candi- 
dates for the teaching profession varied among the 
different types of teacher education institutions. In 
the initial selection of freshmen before admission to 
an institution of higher learning, the private colleges 
and universities were more selective in their admis- 
sions policies than the state institutions. In the se- 
lection of candidates after admission, private col- 
leges and private universities used personality 
ratings, personal interviews, character testimonials, 
and interest of the candidate in the teaching profes- 
sion to a greater extent than state colleges, state 
universities, and state teachers colleges. 

5. In an evaluation of the various criteria used by 
colleges and universities, members of departments 
and colleges of education expressed the following 
judgments: (1) the admissions criteria of prescribed 
high school subjects and scholastic standing for 
transfer students were over-emphasized; (2) the ad- 
missions criteria of high school scholastic standing, 
general intelligence, and letters of recommendation 
were emphasized according to their estimated value; 
(3) health examinations, competency in speech, per- 
sonal interviews, and personality ratings were not 
emphasized sufficiently in the admissions practices 
for teacher candidate selection; and (4) in all the cri- 
teria except scholarship, used for selection after ad- 
mission to the institution, the value of the criterion 
exceeded the degree of emphasis placed in practice 
upon the same criterion for the purpose of selection. 


Recommendations 

1. Selection should begin at the time the student 
applies for admission to the college or university and 
should be a continuous process recognizing the pos- 
sibilities of remedial instruction until the time the 
student is certified as a teacher. 

2. The prospective teacher candidate should have 
an opportunity early in his professional preparation 
to become aware of the competencies and abilities 
needed for the teaching profession. 

3. Multiple criteria should be used as a basis of 
selection. 

4, Demonstration of actual ability to work with 
children should be required of all candidates. 


5. The very processes of selection indicate the 
need for careful guidance and counseling efforts 
throughout the program of teacher education. 

6. Final selection of candidates should be made 
by committee rather than one person. 

7. This investigation focuses attention upon the 
need for further, carefully conducted researches in 
the area of selection. 
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A STUDY OF THE PROBLEMS AND ATTITUDES 
OF BEGINNING SUPERVISING TEACHERS 
IN THE PROGRAM OF FULL TIME STUDENT 


TEACHING AT INDIANA UNIVERSITY 
(Publication No. 6121) 


Robert Thomas Pfeiffer, Ed.D. 
Indiana University, 1953 


Supervisor: Howard T. Batchelder 


The purpose of this study was (1) to determine the 
problems recognized by beginning supervising teachers 
in the program of full time student teaching at Indiana 
University, (2) to discover attitudes and opinions they 
hold toward these problems, and (3) to derive conclu- 
sions from the findings which could serve as the basis 
for the improvement of the services rendered to the 


Supervising teacher. 
Information obtained in interviews with 41 super- 


vising teachers was recorded on an interview guide 
which had been originated and refined in a pilot study. 
These 41 teachers were the total population meeting 
the limitations of the study. One hundred per cent 
cooperation was received from these individuals. The 
results of all interviews were tabulated and organized 
into appropriate tables from which the findings were 
obtained, 

Supervising teachers experienced difficulty in 
seven problem areas, These areas were evaluating 
the growth of student teachers, working with student 
teachers who had deficiencies in preparation, helping 
student teachers with discipline, helping student 
teachers plan for their instructional activities, direct- 
ing the observations of the student teacher, sharing 
duties with the student teacher, and becoming oriented 
to the program of full time student teaching at Indiana 
University. In these seven problem areas 120 specific 
problems were reported. Of these 120 specific prob- 
lems, 40 were separate and distinct problems. 

Evaluating the growth of student teachers ranked 
first in order of relative difficulty when a simple nu- 
merical value was assigned to student teachers with 
discipline ranked second, and helping student teachers 
plan for their instructional activities ranked third. 

With one exception, the supervising teachers of 
this study were in favor of full time, off-campus teach- 
ing as organized and conducted by Indiana University, 
and with one exception they said that they would ac- 
cept another student teacher. Professional duty 
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motivated the acceptance of student teachers in 20, 
or slightly less than half, of the cases of the study. 
For 15, or 35 per cent, of the teachers the enjoy- 
ment received was given as their reason for working 
with student teachers. While no extra time was 
needed for supervising a student teacher in the opin- 
ion of 16, or 40 per cent, of the supervising teachers, 
more time, ranging from 15 minutes to two hours per 
day, is needed for supervising a student teacher in 
the opinion of 22, or 53 per cent, of the participating 
teachers. 

The following conclusions seem to be the logical 
outgrowth of the findings of the study: 

1. A fairly limited number of specific problems 
in working with student teachers are recognized by 
beginning supervising teachers. 

2. Evaluating the growth of the student teacher is 
judged by the supervising teachers of this study to be 
the most difficult problem area. 

3. In general the procedures used at Indiana Uni- 
versity to orient the supervising teacher to the na- 
ture of his position are adequate and helpful from his 
point of view. However, more help is needed from 
all possible sources in evaluating the growth of the 
student teacher, 

4. Beginning supervising teachers enjoy their 
first experience with supervising a student teacher, 
and they are willing to accept this responsibility 
again. Supervising teachers believe that full time, 
off-campus student teaching is a superior plan of 
student teaching and should be continued. 

5. The attitudes and opinions of beginning super- 


vising teachers toward their specific problems indi- 
cate in many cases the need on their part of a more 
adequate preparation for supervising student 
teachers. 
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CHANGES IN SOME PERSONAL QUALITIES 
OF STUDENT TEACHERS 
AT THE UNIVERSITY OF MISSOURI 


(Publication No. 6093) 


Floyd Ray Smith, Ed.D. 
University of Missouri, 1953 


Supervisor: Paul C. Polmantier 


Purpose 

To describe changes in some personal qualities 
of elementary student teachers in their last year of 
pre-service training at the University of Missouri, 
and to determine the sensitivity of the Test-retest 
Battery of: 

1. The Minnesota Teacher Attitude Inventory 

2. The Guilford-Zimmerman Temperament 

Survey 
3. A Study Of Sam Smith 














Procedure Followed 

Two groups were Selected from the student 
teachers enrolled in the fall at the Laboratory School 
of the University of Missouri. One group was com- 
posed of those taking student teaching only in the fall 
and was called the Check Group. The function of this 
group was to provide test-retest data on the above 
mentioned instruments to ascertain the extent of dif- 
ference due to prior experience with the tests. The 
second group was called the Study Group and was 
given the Test-retest Battery in the fall and in the 
spring. In addition, concomitant data were collected 
by various devices and techniques. Complete data 
were obtained on thirty-three Study Group subjects. 
The data collected on the Study Group individuals 
were analyzed in case study form. Interpretation of 
changes was aided by the use of a standard error of 
the obtained score technique. Group statistical in- 
terpretation was made also of scores for the Check 
Group and the Study Group. 


Summary 

(1) There were no Statistically significant differ- 
ences between initial and final average performance 
of the Check Group on the Test-retest Battery. 

(2) The case study method of interpretation, in- 
corporating the use of the standard error of the ob- 
tained score technique, revealed one hundred and four 
statistically significant changes in thirty-one of the 
thirty-three cases of the Study Group. 

(3) There were statistically significant differences 
in the average performance of the Study Group on the 
Minnesota Teacher Attitude Inventory; and Traits G, 
E, and F of The Guilford- Zimmerman Temperament 
Survey. 











Conclusions 

(1) The use of the standard error of the obtained 
score technique may reveal changes which might 
otherwise be lost in a grouping of the scores. 

(2) Interrelatedness of changes in personal qual- 
ities and concomitant data may be shown through the 
use of the case study approach. 

(3) Results of this study seem to support the hy- 
pothesis that personal qualities are highly individual- 
ized and must be provided for through individual su- 
pervisory techniques. 

(4) The Check Group data suggest that the instru- 
ments of the Test-retest Battery do not show statis- 
tically significant differences in scores because of 
prior experience with the test. 

(5) The group interpretation of Study Group test- 
retest data implies that the tests of the Test-retest 
Battery are not sensitive, or that statistically sig- 
nificant changes are not occurring in the personal 
qualities measured. 

(6) The Minnesota Teacher Attitude Inventory 
seemed to show the most significant changes. This 
may be due to the sensitivity of the instrument or it 
may be that changes occur more readily in attitude 
toward children during the last year of pre-service 
training. 
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Educational Implications 

(1) Further study to refine techniques of meas- 
uring objectively changes in personal qualities of 
student teachers appears to be necessary. 

(2) Differentiation of the curriculum to meet the 
needs of growth in personal qualities of student 
teachers seems advisable, It is suggested that indi- 
vidualization of supervision be accomplished by using 
approaches of a guidance and counseling nature. 
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A STUDY OF AUDIO-VISUAL PROGRAMS 
IN SELECTED TEACHERS COLLEGES 
IN THE UNITED STATES FOR THE PURPOSE 
OF IDENTIFYING AND DESCRIBING 
SOME EFFECTIVE ADMINISTRATIVE PATTERNS 


(Publication No. 6125) 


Clifford V. Wait, Ed.D. 
Indiana University, 1953 


Procedure and Sources of Data 

The purposes of the study are to discover and to 
describe the administrative audio-visual patterns now 
in operation in selected teachers colleges in the 
United States with some analysis of their strengths 
and weaknesses. On the basis of the data received 
from two questionnaires, eight teachers colleges 
audio-visual programs were selected for case 
studies. An interview guide was prepared and used 
as the instrument for obtaining the data from direc- 
tors, their staffs, and other college personnel, 


Major Findings 

The most common administrative practice in the 
eight teachers colleges makes the audio-visual pro- 
gram responsible to the education department with 
some lines of authority emanating from the presi- 
dent’s office. Sources of support are through film 
rentals, college budgets, and cooperative arrange- 
ments with the state departments and public schools. 
The average expenditures for the eight college audio- 
visual programs is $23,703.00 with 68 percent being 
spent for materials services and 32 percent divided 
equally between production and instructional serv- 
ices. Film libraries average 738 prints per library. 
An average of 18 prints per faculty member was used 
during 1951-1952. Seven of the eight colleges ex- 
tended off-campus services chiefly consisting of film 
distribution to an average of 90 schools. The number 
of staff members besides the director range from 
one to 35. Seven colleges offer from one to six 
audio-visual courses. Three colleges offer varying 
degrees of integrated work in audio-visual instruc- 
tion in regular education courses. Very little is be- 
ing done in audio-visual research by the colleges 
studied. 


Conclusions 

(1) The type of administrative organization in and 
of itself is of little account in determining the scope 
of the audio-visual program, A desire for an audio- 
visual program by the college administration and 
leadership on the part of those in charge of the pro- 
gram are essential. 

(2) Direct appropriation to the audio-visual center 
through an approved college budget supplemented by 
cooperative arrangements for sharing materials 
and /or off-campus charges seem to be the most ef- 
fective means of supporting such programs. 

(3) Audio-visual programs in teachers colleges 
can improve by establishing better accounting sys- 
tems, acquiring a competent staff, further developing 
in-service and pre-service training, and expanding 
production and utilization services on-campus, 


Recommendations 

Recommendations which seem to be justified on 
the basis of the data are that teachers colleges should 
(1) develop adequate, coordinated audio-visual pro- 
grams to meet local on-campus and off-campus needs 
in terms of the utilization and production of materials 
as well as training and research in audio-visual edu- 
cation, (2) organize the audio-visual programs as 
separate administrative units with their functions 
interrelated with the functions of the departments in- 
volved in related activities, (3) establish long-term 
budgets with adequate accounting systems for the 
audio-visual program, and (4) develop utilization and 
production services in such a way that the college 
faculty and students can take full advantage of the 
audio-visual materials for instructional purposes. 
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EDUCATION, THEORY AND PRACTICE 
ANALYSIS OF CONTENT 
OF WOODWORKING TEXTBOOKS 
BASED ON RESEARCH FINDINGS 
OF THE FOREST PRODUCTS LABORATORY 


(Publication No. 6028) 


Herbert Adolph Anderson, Ed.D. 
University of Missouri, 1953 


Supervisor: H. H. London 


Purpose 

The major purposes of this study were: (1) to as- 
certain the extent to which technical information, con- 
sidered essential by the Forest Products Laboratory 
personnel for an intelligent understanding in the con- 
struction of shop projects, furniture and small frame 
buildings, has been included in woodworking texts, 
(2) to ascertain how complete the information has been 
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reported in woodworking textbooks, (3) and to ascer- 
tain whether the information in these textbooks is in 
agreement with the findings of the Forest Products 


Laboratory. 


Method of Research 

From the library of the Forest Products Labora- 
tory, 621 publications were tentatively selected for 
the study. A careful analysis was made of the tech- 
nical informational topics included in the publica- 
tions. These topics were incorporated in an ap- 
praisal form, They were then appraised by the 
Forest Products Laboratory as being essential or not 
essential information for an intelligent understanding 
of wood in the construction of shop projects, furni- 
ture, and small frame buildings. 

A second appraisal form was made by identifying 
the divisions and subdivisions of each topic appraised 
essential. Laboratory personnel appraised 273 divi- 
sions and subdivisions of the topics as essential. 

Finally, the technical information topics, their di- 
visions and subdivisions were checked against ten 
woodworking textbooks for inclusion, agreement in 
fact, and completeness. 


Summary of Findings 

There are certain items of technical information 
about woodworking of which a workman should have 
knowledge in order to use wood properly for the con- 
struction of shop projects, furniture, and small 
frame buildings. 

On the whole, woodworking textbooks include in- 


formation on less than one-half of the informational 
items considered essential by those who have car- 
ried out the research on wood. 

Even more significant than the lack of inclusion 
of technical information items is the scant coverage 
of the items which are included in the books. 

The technical information which woodworking 
textbooks do contain is in almost complete agreement 
with the findings of scientific research on wood. 

Information on the findings of wood research is 
scattered throughout hundreds of small bulletins and 
pamphlets which are not readily accessible to the 
builder or user of wood products. Furthermore, the 
findings are often reported with highly technical ter- 
minology. 

Most woodworking textbooks are written for some 
specific grade level of students, or for a certain area 
of information, or for students in some specific 
woodworking occupation; therefore, they are not suit- 
able as general reference books for woodworking. 

Carpentry books which were written to include 
technical information about wood, contain more of 
this information than do books written for other 
woodworking industries. 


Conclusions 

The list of woodworking technical informational 
items appraised essential by Forect Products Labo- 
ratory personnel can be used by authors, publishers, 
curriculum planners, and teachers as an index of the 
information that should appear in a woodworking book 
or that should be incorporated in various woodwork- 
ing courses. 


Authors and publishers might well use the Labora- 
tory publications in which the informational items are 
contained, as authentic sources of woodworking facts 
for writing and revising woodworking books. Curric- 
ulum planners and teachers of industrial and agricul- 
tural subjects would find these publications an aid to 
planning specific instructional content of courses, It 
should be noted, however, that educational objectives 
should control the selection of informational content 
in textbooks and specific content of courses. 

Personnel of woodworking industries who are re- 
sponsible for on-the-job training might also use Lab- 
oratory findings and publications in the same way as 
was suggested for teachers and curriculum planners 
of school subjects. 

The educational division of the United States Forest 
Service, with the aid of school personnel, need to iden- 
tify and prepare instructional material on the conser- 
vation of wood resources. These materials may be 
used in the social studies, sciences, agricultural ed- 
ucation, as well as industrial education. 
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INDUSTRIAL COOPERATIVE EDUCATION 
AND TRAINING FOR 
NEW YORK STATE HIGH SCHOOLS 


(Publication No. 6289) 


Donn Billings, Ed.D. 
New York University, 1953 


This study is an investigation of cooperative pro- 
grams for the purpose of determining appropriate 
methods and procedures to be applied to training in 
the field of industrial education. An evaluation of the 
practices and special features of work-study plans 
operating in the United States constitutes a major 
part of the supporting data. The findings have been 
the basis for formulating a comprehensive statement 
of recommended practices for specific use in the 
high schools of New York State. 


The Problem 

The development of cooperative programs has 
gained recent impetus in New York State as a result 
of an effort to increase holding power and to provide 
education for life adjustment, as well as an emphasis 
upon generally enriching the high school curriculum 
to provide new opportunities for growing pupil popu- 
lations. In view of the training objectives established 
for vocational education, a work-study plan involving 
cooperation between school and industry has been 
recommended in New York State as an effective means 
of extending services in industrial curriculums, To 
determine how the industrial cooperative program may 
be used most effectively in meeting current needs is 
the aim of this thesis. Treatment of the problem has 
been organized in two phases; first, organization and 
development of new programs and, secondly, operation 
and conduct of established programs. 
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In determining reliable evidence which would in- 
dicate standards and practices to be recommended, 
the following specific questions were formulated: 

1, What contributing data exist in studies related 

to this problem? 

2. What pattern emerges from program operation 

in other states? 

3. What comparative practices are developing in 

New York State? 

4. What legal aspects exist which affect cooper- 

ative programs? 


The Findings 

A majority of the studies related to this problem 
include descriptions of individual programs, largely 
experimental, at the different educational levels. 
These investigations provide general background, 
tracing the development of work-study plans from 
Dean Schneider’s pioneer experiment at the Engi- 
neering College of Cincinnati University in 1906 toa 
high school program operated in 1951 at Portsmouth, 
Virginia. 

Personal interviews and observation, a question- 
naire inquiry, and review of state publications re- 
vealed techniques commonly practiced in establishing 
and maintaining the 1652 cooperative programs out- 
side of New York State. 

Specific investigation was made of each of the 
twenty-three industrial cooperative programs in op- 
eration from 1949 to 1952 in New York State. Eleven 
programs represent the unit-type course of instruc- 
tion, which is allied to a specific trade or occupation 
and developed in connection with established voca- 
tional schools. The remaining twelve exemplify the 
diversified course, providing instruction in various 
industrial occupations for groups of pupils not en- 
rolled in trade school curriculums. These programs 
were surveyed to determine current trends in organ- 
ization and development, operation and conduct, 
classroom facilities, instructional materials, and 
comparative data including enrolments, wages, hours, 
and types of occupations. Interpretations of state and 
federal legislation were also studied wherever legal 
implications appeared to affect the industrial cooper- 
ative program within New York State. 


The Results 

The results are indicated in 208 itemized recom- 
mendations based upon a comparison of practices ex- 
perienced in other states with those developing in 
New York State, and upon consideration of the legal 
aspects. Recommendations for organizing and de- 
veloping New York State programs are outlined under 
the following headings: determining training needs, 
working with vocational advisory boards, developing 
employment opportunities, approving training estab- 
lishments, selecting and placing pupils, arranging 
program schedules, organizing related courses, and 
planning classroom facilities. Recommendations for 
operating and conducting New York State programs 
are outlined under the following headings: establish- 
ing effective relationships, classifying employment 
objectives, arranging training outlines, supervising 
pupils in employment, conducting related information 


classes, using forms, keeping records, making re- 
ports, and evaluating pupil progress and program 
operation. 
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THE EXTENT TO WHICH 
SUPERVISORY PRACTICES IN SELECTED 
ELEMENTARY SCHOOLS OF ARKANSAS 
ARE CONSISTENT WITH GENERALLY ACCEPTED 
PRINCIPLES OF SUPERVISION 


(Publication No. 6105) 


Luther E, Bradfield, Ed.D. 
Indiana University, 1953 


The problem studied was to determine the extent 
to which practices of supervision in selected elemen- 
tary schools of Arkansas are consistent with generally 
accepted principles of supervision. These principles 
were formulated as a result of an analysis of the lit- 
erature in the field of supervision. They were en- 
dorsed by supervisors active in supervision of ele- 
mentary schools of Arkansas. 

Data were obtained by means of questionnaires and 
visits to a portion of the schools. The schools selected 
for study are part of a school system holding member- 
ship in the North Central Association, Permission 
was granted to include 50 elementary schools of Ar- 
kansas in the study. Each teacher in all of these 
schools was asked to rate the items contained in the 
questionnaires on a five point rating scale. These 
items seemed to reflect an active recognition of the 
basic principles of supervision formulated for the 
study. A total of 745 questionnaires was sent to the 
50 elementary principals who distributed the question- 
naires among the teachers of the respective schools. 
Mean scores were computed of the 472 returned ques- 
tionnaires in order to determine the extent to which 
supervisory practices were consistent with the prin- 
ciples of supervision, 

Numerous books and research studies in the field 
of supervision were reviewed. This literature pre- 
sented ideas regarding methods of supervision, activ- 
ities to be used, and attitudes of teachers toward su- 
pervision. These books, pamphlets, theses, and 
periodical literature cover practically all phases of 
supervision, including principles of professional ap- 
plication and specific practices used in particular 
situations. A few studies have attempted to determine 
the effectiveness of supervisory assistance in helping 
teachers with recognized difficulties. 

Evaluative criteria set up for the study were based 
on the principles of supervision formulated from the 
more recent literature in the field. These criteria 
include: (1) democratic leadership, (2) group action, 
(3) human relations, (4) teacher self-improvement, (5) 
all phases of teaching, (6) adaptability to situations, 
(7) teaching-learning environment, and (8) individual 
and group procedures. 
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The typical teacher participating in the study has 
a teaching load of 30 to 40 pupils. She has taught 
from 10 to 14 years, but only three or four years of 
this time has been in the present position. She holds 
a bachelor’s degree. The elementary principal is the 
person most directly responsible for supervision in 
81 per cent of the cases, and in 99 per cent of the in- 
stances teachers feel free to talk to their supervi- 
sory and administrative leaders about their school 
problems. 

About 55 per cent of the teachers participating in 
the study indicated that in their situations supervi- 
sion represents the cooperative effort of the princi- 
pal, teachers, supervisory leader, or others in iden- 
tifying problems, planning supervisory activities on 
the basis of these problems, and carrying out the 
program for the improvement of the teaching-learn- 
ing situation, In the opinions of the teachers who 
participated in the study, supervisory practices 
which reflect an active recognition of the principles 
of democratic leadership, group action, human rela- 
tions, teacher self-improvement, all phases of teach- 
ing, adaptability to situations, and teaching-learning 
environment range in use from a 3.5 to a 3.8 mean 
rating. Various individual and group supervisory 
procedures were given a 2.3 mean rating. Of these 
generally accepted principles of supervision, 
teachers indicated the most helpful practices were 
those related to democratic leadership, group action, 
and good human relations. As far as actual practice 
was concerned, procedures related to good human re- 
lations, teacher self-improvement, and adaptability 
to situations were rated highest. 

The items teachers checked most as teaching dif- 
ficulties involved the areas of diagnosis, remediation, 
and evaluation. Teachers indicated they were not re- 


ceiving adequate assistance with these teaching areas. 
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TECHNIQUES EMPLOYED BY TEACHERS 
TO STIMULATE INTEREST IN READING 
IN THE PRIMARY GRADES 


(Publication No. 6491) 


LeRoy C. Brown, Ed.D. 
Bradley University, 1953 


The purpose of this study is to discover ways and 
means for making reading a more interesting activity 
for primary pupils. 

Techniques for stimulating pupils’ interest in 
reading were reported by 170 teachers. Numerous 
methods for stimulating children’s desires to create, 
to satisfy curiosity, to engage in physical action, and 
to feel important by being successful were reported. 
These techniques were classified and discussed under 
the following headings: 


I The Story Motive 
II The Play Motive 
a. Physical activity 
b. Seat work 
c. Competition 
d. Puzzle interest 
e. Dramatization 
III The Mastery Motive 
In an analysis of techniques employed, examples of 
activities that effectively appeal to the motives named 
above are indicated. Attention is also directed to 
methods that perhaps should be avoided. 
Copies of the letters from the 170 teachers are in 
the appendix. 
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THE GENERAL SHOP: AN INTERPRETATION 
(Publication No. 6492) 


Rolland L. Callaway, Ed.D. 
Bradley University, 1953 


This study presents an interpretation of the general 
shop. The general shop represents one of the out- 
standing types of industrial arts programs consistent 
with the tenets of modern education. However, in many 
instances the development of the general shop has not 
been in accordance with an evolving philosophy of ed- 
ucation, and in turn an evolving philosophy of indus- 
trial arts. 

This study attempts to present the beginnings and 
development of the general shop program, also con- 
sidering the implications and effects of curriculum 
organization on that program. 

The study has been divided into three principal 
parts. Part I concerns the meaning of the term “gen- 
eral shop.” An attempt has been made to present a 
“common meaning” with the aid of a semantic orien- 
tation. The general shop concept consists of primary 
and secondary characteristics. The primary charac- 
teristics of the general shop are discussed in terms 
of a philosophy of education and a philosophy of indus- 
trial arts. Secondary characteristics are listed as 
those physical components of a shop program which 
designate it as “general shop.” 

The second part of the study concerns the begin- 
nings and early development of the general shop. The 
general shop has been a part of a manual training, 
manual arts, and industrial arts heritage. It has been 
shown that the general shop has gradually developed 
from the characteristics of the various programs of 
manual work in our schools. An effort has been made 
to relate the development of the general shop to the 
educational advances which have been made since the 
latter part of the nineteenth century. 

The last part of the study considers the implica- 
tions and effects of curriculum organization on the 
general shop program. Industrial arts has been recog- 
nized as an integral phase of general education. The 
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general shop is considered in this study as a method 
of organizing the industrial arts program or as syn- 
onymous with the term industrial arts. The general 
shop program as it exists in a particular school be- 
comes a phase of general education and should be 
consistent with the total curriculum organization of 
the school. 

For the purposes of this study curriculum devel- 
opment has been divided into three major phases — 
the subject curriculum, the activity curriculum, and 
the core curriculum. The characteristics of the gen- 
eral shop have been discussed in relation to the 
characteristics of these three types of curriculum 
organization. This has been done in an effort to point 
out the type of general shop program which is con- 
sistent with a specific curriculum organization. 

Changes in the organization of the curriculum 
have resulted in the propagation of the general shop 
program. The increasing popularity of the general 


shop can be shown by the following trends: 
1, Emphasis on individual needs and interests 


2. Increasing number of areas and activities 
3. Correlating shop activities with other phases 
of the curriculum 
. The arts workshop 
. Pupil freedom 
. Demand for shop facilities at all levels 
. Development of creative ability and sensitivity 
In conclusion this study presents the general shop 
as an evolving philosophy of industrial arts from the 
standpoint of a manual training, manual arts, and in- 
dustrial arts heritage. Also a concept of general 
shop is presented in terms of a philosophy of Amer- 
ican education. The general shop is discussed as a 
phase of general education which should be consistent 
with the characteristics of the curriculum organiza- 
tion of the school. All of this study is related toa 
semantic orientation — from the development of a 
common meaning of the general shop to the succeed- 
ing discussion carried on under the discipline of 
semantic principles. 
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A STUDY OF THE RELATIVE EFFECTIVENESS 
OF LECTURE AND DIRECTED DISCUSSION 
METHODS OF TEACHING TESTS 
AND MEASUREMENTS TO PROSPECTIVE 
AIR FORCE INSTRUCTORS 


(Publication No. 6375) 


Carl Raymond Carlson, Ph.D. 
University of Minnesota, 1953 


A discussion method of teaching was compared 
with the lecture in effectiveness for achieving the 
type of subject matter outcomes commonly sought in 
classes for adult students, The discussion method, 
as defined, required definite direction on the part of 
the instructor, but depended upon student contribu- 


tions for the development of the period of instruction. 


The lecture was conventionally defined as a method 
appropriate to very large audiences of students. In 
the lecture students presumably took notes, but did 
not contribute in developing the concepts presented 
for consideration. The lecture and the discussion 
methods were also compared with two combinations 
of these methods. 

The study was a controlled experiment, utilizing a 
randomized-block design to provide randomness, 
replication and control. The lecture method was 
tested in a large section, and in a smaller class size 
equivalent to the one used with the directed discus- 
sion method. This provided a control on the variable 
of class size. The analysis of variance and covari- 
ance was used to control the background variables of 
academic aptitude as measured by the ACE Psycho- 
logical Examination, and previous training in the sub- 
ject as measured by a subject matter pretest. The 
two methods were compared for high ability students, 
for average ability students, and for low ability stu- 
dents. High ability students were two-thirds of a 
standard deviation above the mean on national norms, 
or higher. Low ability students had a score at or be- 
low the mean (raw scores of 126 and 108 respectively). 

The study was conducted in an Air Force instruc- 
tors course of six weeks duration. Six instructors 
were used in the experiment with the same six in- 
structors available for the replication of the experi- 
ment. Each instructor used both experimental methods 
and participated in the combination methods. Twenty- 
three professional educators were available as ob- 
servers to report the success of each instructor in 
maintaining the lecture and directed discussion 
methods. At least two observers were present for 
each pair of periods presented by the two methods. 
The subject matter was tests and measurements ma- 
terial as usually taught to prospective teachers in 
civilian schools. The student body, nearly all male, 
was closely similar in aptitude, and level of civilian 
schooling to the student body of upper level college 
and graduate classes. In addition to the statistical 
controls of academic aptitude and pretest scores, the 
experimental groups were carefully compared on a 
number of background variables. The groups were 
shown to be comparable in military rank, previous 
instructing experience, level of civilian schooling, 
training in mathematics and formal training in tests 
and measurements. 

The criterion tests developed for this study in- 
cluded comprehensive achievement tests and an in- 
terest inventory. Reliable scores were obtained. The 
achievement tests were validated against student rat- 
ings in performance situations. 

Findings were presented which compared the lec- 
ture and discussion methods for a heterogeneous 
cross-section of academic ability found in adult 
classes and also for students of high, average and 
low ability. Comparisons were made in five criterion 
areas, producing total or overall achievement, build- 
ing a student fund of information, developing the ability 
to apply information, developing skill with quantita- 
tive materials, and developing student interest for 
further study. Consistent findings of no difference 
between the two methods were obtained in all five 
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criterion areas. Similar results were obtained in 
comparisons for students at the three ability levels. 
Neither method proved to be superior for high ability 
students or for low ability students. 

When the two combination methods were included 
in the comparisons, similar findings were obtained. 
No significant differences were found to favor either 
of the combination methods over the straight lecture 
or discussion methods. 
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THE EFFECT ON LANGUAGE COMPREHENSION 
OF THREE METHODS OF PRESENTATION 


(Publication No. 6036) 


Alex M. Caughran, Ed.D. 
University of Missouri, 1953 


Supervisor: A. Sterl Artley 


Purpose 

To determine the influence on language compre- 
hension of the method of presentation of material and 
the comparative effectiveness on language compre- 
hension of the methods of presentation. 


Method of Research 

A standardized reading test was selected as a 
measure of comprehension and three of the equiva- 
lent test forms were adapted for the three presenta- 
tions, oral, visual, and visual-oral. The presenta- 
tions were administered to five hundred one students 
in the Kirkwood Public School System, Kirkwood, 
Missouri enrolled in grades four through eight. Ma- 
chine scored answer sheets furnished basic data for 
making statistical analyses. 


Summary 

(1) The means of the scores from the oral pre- 
sentation increased from mental ages nine through 
seventeen, from grades four through seven, and from 
chronological ages nine through fourteen. 

(2) The means of the scores from the visual pre- 
sentation increased from mental ages nine through 
seventeen, from grades four through seven, and from 
chronological ages nine through fourteen. 

(3) The means of the scores from the visual-oral 
presentation increased from mental ages ten through 
seventeen, from grades four through eight, and from 
chronological ages nine through fifteen. 

(4) Differences between mean scores of the vis- 
ual-oral presentation and mean scores of the other 
presentations, on the basis of mental age, grade, and 
chronological age were in favor of the visual-oral 
presentation, 

(5) Differences between mean scores of the visual 
presentation and mean scores of the oral presenta- 
tion were in favor of the oral presentation for mental 


ages nine through thirteen and in favor of the visual 
presentation for mental ages fourteen through sev- 
enteen. 


Conclusions 

(1) Growth in comprehension through listening 
shows steady and progressive development in annual 
increments of mental age from mental ages eleven 
through sixteen, 

(2) Growth in comprehension through listening 
from one increment period to another is particularly 
significant at mental ages thirteen through fifteen. 

(3) Listening results in more effective compre- 
hension than does reading from a mental age of ten 
up to an approximate mental age of thirteen and one 
half. 

(4) Reading results in more effective comprehen- 
sion than does listening from an approximate mental 
age of thirteen and one half through mental age six- 
teen. 

(5) Growth in comprehension through reading is 
more rapid than is growth in comprehension through 
either listening or reading-listening when measured 
in annual increments of mental age from mental ages 
twelve through fifteen. 

(6) Growth in ability to comprehend material 
through listening, reading, or reading-listening, par- 
allels mental age more closely than either grade in 
school, or chronological age. 

(7) For mental ages eleven through fifteen read- 
ing-listening is the most effective means of compre- 
hending material of the type used in this study. 
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A COMPARATIVE STUDY OF THE RELATION 
OF CERTAIN FACTORS TO THE READING STATUS 
OF EXTREME GROUPS OF PUPILS IN THE 5B 
GRADE OF THE BALTIMORE PUBLIC SCHOOLS 


(Publication No. 6292) 


Clarence Jerome Fields, Ed.D. 
New York University, 1953 


The Problem 

The purpose of this study was to determine the 
variations of certain characteristics, known to be 
related to reading, within and between two groups of 
pupils whose grade-scores, on a standardized reading 
test, placed them at the extremes of a distribution of 
grade-scores of 1137 pupils in the 5B grade of the 
Baltimore Public Schools. 

The characteristics selected for investigation 
were verbaleand non-verbal capacity, visual acuity, 
auditory acuity, achievement in spelling, and a com- 
posite of personality factors determined by a person- 
ality test. 
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Subjects 
The subjects in this study were 1137 Negro pupils 
in the 5B grade of 26 Public Elementary Schools in 
Baltimore, Maryland. One hundred and twenty pupils 
at the upper end of the distribution of grade-scores 
in reading, of these 1137 pupils, were designated as 
Group 1. One hundred and twenty pupils at the lower 
end of this distribution were designated as Group 2. 
Ten cases from Group 1 and ten cases from Group 
2 were used for intensive case studies. 


Instruments 

The battery of tests and instruments used in this 
study were as follows: The Gates Reading Survey; 
the California Test of Mental Maturity; the Keystone 
Visual Survey Tests; The Massachusetts Hearing 
Test; the Spelling List of the Metropolitan Achieve- 
ment Tests, Form R; the California Test of Person- 
ality, Elementary Series; and an Informal Reading 
Inventory. 


Treatment of the Data 

The results obtained after testing Groups 1 and 2 
on the variables verbal capacity, non-verbal capacity, 
spelling, and the personality factors self-adjustment 
and social-adjustment, were compared employing 
large sample statistics. The reliability of the differ- 
ence between the respective means of Groups 1 and 2, 
on each of the variables was computed. 

The data obtained on the variables visual acuity 
and auditory acuity were compared using the standard 
error of a percentage, and the standard error of the 
difference between two percentages. 

A comparison of the data in the ten case studies 
from Group 1 and the ten case studies from Group 2 
was made. 


Findings 

1. A test of the significance of the difference be- 
tween the means of Group 1 and Group 2 quotients, 
in verbal capacity, showed the difference to be highly 
significant at the .01 level. 

2. A test of the significance of the difference be- 
tween the means of Group 1 and Group 2 quotients, in 
non-verbal capacity, showed the difference to be 
highly significant at the .01 level. 

3. A test of the significance of the difference be- 
tween the percentages of pupils having normal vision, 
in Group 1 and Group 2, showed the difference to be 
significant at the .01 level. 

4. A test of the significance of the difference be- 
tween the percentages of pupils having normal hear- 
ing, showed the difference was not significant at the 
.05 level. 

0. A test of the significance of the difference be- 
tween the means of Group 1 and Group 2 scores, in 
spelling, showed the difference to be highly signifi- 
cant at the .01 level. 

6. A test of the significance of the difference be- 
tween the means of Group 1 and Group 2 personality 
scores, in social-adjustment, showed the difference 
to be significant at the .01 level. 

1. A test of the significance of the difference be- 
tween the means of Group 1 and Group 2 personality 


scores, in self-adjustment, showed the difference to 
be significant at the .01 level. 


Conclusions 

The achievement of Group 1 was superior to that 
of Group 2 in verbal and non-verbal test findings, 
visual acuity, spelling, and in the personality compo- 
nents self-adjustment and social-adjustment. The 
achievement of Group 1 and Group 2 was similar in 
auditory acuity. 
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A STUDY AND APPRAISAL OF MUSIC EDUCATION 
IN SELECTED PUBLIC SCHOOLS OF ILLINOIS 


(Publication No. 5983) 


Wolfgang Erasmus Kuhn, Ed.D. 
University of Illinois, 1953 


The problem of this study is two-fold. It consists 
of a status study of music education in selected public 
schools of Illinois, and an evaluation of the findings 
of this survey in terms of the function of the music 
education program in the program of general educa- 
tion. 

Questionnaires were mailed to every fourth school 
in Illinois. The following variables were considered 
in drawing the sample: (1) Size of schools, (2) types 
of school organization, (3) per capita cost. 

Findings with respect to the music program in the 
elementary school are: (1) Separate elementary 
schools are not as likely to include music in the cur- 
riculum as unit district elementary schools; (2) the 
smaller elementary schools carry on a more limited 
music program than the larger schools; (3) about 20 
per cent of the elementary schools do not include 
music in the curriculum; (4) with respect to the con- 
tent of the music program it was found that there is 
general conformity to accepted and recommended cur- 
ricular practices as advocated by the Music Educa- 
tors National Conference, 

The music program in the high schools of the 
sample was found to have the following character- 
istics: (1) Unit district high schools generally show 
higher percentages of student enrollment in music 
than separate high schools; (2) small high schools 
tend to show higher percentages of student enroll- 
ment in music than large high schools; (3) high schools 
with high per capita cost tend to show higher percent- 
ages of student enrollment in music than low per 
capita cost schools; (4) the music program is almost 
exclusively organized around selective performance 
groups. 

The results with respect to the music teacher 
show that he is generally adequately prepared to teach 
music, Fields of major specialization most commonly 
found are vocal music and band. Approximately two- 
thirds of the music teachers are prepared to teach a 
subject matter area outside of music. Slightly more 
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than half of these teachers have taught the second 
teaching subject, or are teaching it now. It was also 
found that there is usually some division between 
supervisory duties and teaching responsibilities. In 
general supervisory practices were found to reflect 
a concept of supervision not compatible with current 
educational theory and practice. 

An evaluation of these findings in terms of the ac- 
cepted viewpoint that the music program in the public 
schools should be in agreement with, and contribute 
to the program of general education, lead to the fol- 
lowing recommendations: 

1. Elementary school classroom teachers need 
to be better trained to bring musical activities into 
the classroom as part of the general activities. 

2. There is need to extend the music education 
program on the elementary school level, in order to 
bring music into those elementary schools where it 
does not now exist. 

3. The general music program should be consid- 
ered the foundation of the entire school music pro- 
gram. The content of the general music course 
_should be broadened to include all possible phases 
of musical experiences for all students. 

4. There is need to realize the potentialities 
which music has for integration with other school 
subjects and activities, 

0. A re-definition of the function and purpose of 
specialized performance groups is indicated. Be- 
yond the opportunities which they extend to a select 
group of students they should also contribute toward 
musical growth and aesthetic awareness on the part 
of all students. 

6. Performance groups should grow out of a 
broadened general music program, 

7. The music program should be considered as a 
unified program which provides continued experi- 
ences in all possible phases of music as an expres- 
sive art. The unification of school districts is seen 
as conducive to the development of such a program 
in music. 

8. Teacher training programs should actively 
work toward curricular changes in the music pro- 
gram of the public schools. Modifications of the 
teacher training curriculum should include: 

(a) Training in those areas of music which are rec- 
ommended as essential features of the public school 
music program; (b) significant training in the area 

of general education, with emphasis upon the arts and 
their contributions to general education; (c) more ef- 
fective specialized training in music in view of the in- 
increasing demand of specialization in the job oppor- 
tunities. 

9. The duties and the function of the music super- 
visor need to be clarified and should be modified to 
include a variety of techniques and methods which 
will be in agreement with current educational the- 
ory and practice. 
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A STATISTICAL ANALYSIS OF THE CONTRIBUTION 
OF VISUAL MATERIALS TO A UNIT 
ON TELEPHONE COMMUNICATION 


(Publication No. 6360) 


Robert Elmer LeAnderson, Ed.D. 
Wayne University, 1953 


The purpose of this study was to evaluate certain 
materials which are currently being used to teach 
proper telephone usage among elementary pupils. 
The materials are those which are contained in a 
telephone kit — a “package-type” collection of sev- 
eral media, each of which is designed to contribute 
to the teaching of pupils regarding the proper method 
of using the telephone properly. The more specific 
purpose of the experiment was to determine the ef- 
fectiveness of the manual, film and filmstrip in the 
kit when used separately with pupils and to determine 
the result when all three were used in combination. 
Also included in the study was an analysis of the ef- 
fect of such factors as sex, intelligence, reading abil- 
ity and having a telephone at home on knowledge ac- 
quired during the instruction period. 

The design of the study called for the establish- 
ment of five experimental groups of fifth grade 
pupils, four of which were each assigned to a differ- 
ent media contained in the kit. The fifth group was 
used for purposes of control and it was against the 
scores of this group that comparative data were ob- 
tained, Sixteen teachers were involved in the study 
in thirteen different elementary schools. A total of 
three hundred and fifty pupils furnished data on the 
Knowledge Test while one hundred and ten of this 
number completed the Performance Tests. The 
Performance Tests included: (a) an Identification 
Test which measured the ability to use the telephone 
directory properly and (b) a Dialing Test which indi- 
cated the ability to dial a telephone in the correct 
manner, At the outset groups were equated on the 
basis of initial Knowledge Test scores and intelli- 
gence, The experimental period extended over five 
school days, the first of which was devoted to ac- 
quainting the teacher with the materials to be used 
for instructional and testing purposes. Initial Per- 
formance Tests were given by the writer to a ran- 
dom selection of pupils before the classroom work 
began, On the second day of the week pupils were 
given the initial Knowledge Test. On the third, 
fourth and fifth days classroom instruction took place, 
restricted to one particular media such as the manual, 
film or filmstrip. On the fifth day the Knowledge 
Test was repeated. The final Performance Tests 
(Identification and Dialing) were given by the writer 
after the final Knowledge Test had been completed. 

One of the chief outcomes of the study was the 
data which indicated the very marked effect of com- 
bining the various media when presenting the con- 
tents of the Kit. A very significant difference re- 
sulted in the scores of the pupils who used all media 
in the Kit as compared to the scores of either the 
manual, filmstrip or film groups when considered 
separately. A second significant fact was that each of 
the experimental groups did significantly better than 
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the pupils in the control groups. This would indicate 
that each of the contents used (manual, film, film- 
strip and combination of the three) were definitely 
effective in teaching proper telephone knowledge. A 
third discovery was the fact that while pupils with 
higher intelligence and reading ability generally ob- 
tained higher scores, the greatest gains on the 
Knowledge Test were not made by these pupils. In 
other words the contents of the Kit seemed to appeal 
to all pupils but particularly to those for whom the 
need was greatest. Those who did not have tele- 
phones in their homes made greater improvement in 
their Knowledge Test scores than did those whose 
homes already contained a telephone. Girls initially 
did better on the test than the boys; however, after 
the instruction period the boys improved to the point 
where there was no significant difference between 
their scores. 

On the Identification and Dialing Tests there was 
no evidence to indicate that seeing the visual media 
alone actually increased the ability of pupils to use 
the telephone Directory or to dial properly. One of 
the most important results of the study appeared to 
be the verification of the value of the “package” con- 
cept in learning, Learning appears to be most ef- 
fectively encouraged when a variety of materials, all 
related to the task at hand, are used in the instruc- 
tional approach to any particular unit of study. 
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AN ANALYSIS OF PRINCIPLES AND ACTIVITIES 
OF IMPORTANCE FOR GENERAL BIOLOGY 
COURSES IN HIGH SCHOOLS 


(Publication No. 6327) 


Margaret Jean McKibben, Ph.D. 
University of Pittsburgh, 1953 


The findings of research studies have established 
the validity of principles as objectives of instruction 
and the reports of influential committees have indi- 
cated that science courses should be organized about 
principles of natural science. As a result, numerous 
investigations have been conducted to develop lists of 
principles in the various fields of natural science to 
be used as objectives at different levels of instruc- 
tion. 

The present study was conducted (1) to evaluate 
principles of biological science for general education 
in general biology courses in high schools and (2) to 
determine the relative value of activities in contrib- 
uting to an understanding of principles to which they 
had been related for use in such courses and whether 
each activity would more appropriately be performed 
as a demonstration or as an individually performed 
laboratory exercise. 

The principles used in the study were those of a 
list of 300 principles of biological science developed 
and ranked in order of their value for general 


education by Martin.’ In the first part of the study 
members of a jury of specialists in the teaching of 
high school biology and of qualified classroom 
teachers were asked to determine whether each prin- 
ciple in Martin’s list was essential, desirable or 
undesirable for high school courses in the light of the 
Ten Imperative Needs of Youth. Numerical values of 
+3, +2, and -2 respectively were assigned to these 
evaluations. The result of the tabulation of these 
data was a list of principles of biological science ar- 
ranged in descending order of value for general edu- 
cation in high school biology courses. 

In the second part of the study textbooks, work- 
books and periodical literature were examined for 
activities contributing to an understanding of the 150 
principles of greatest value for such courses, The 
3200 activities thus secured were reduced to 633 by 
elimination of duplicates. Each different activity was 
then assigned to whatever principle(s) it might rea- 
sonably be expected to contribute, 

Checklists containing principles and assigned 
activities with directions for evaluation ox activities 
as demonstrations or individual laboratory exercises 
on a five point scale were then sent to a second jury 
selected as was the first. When the returns were tab- 
ulated, activities were arranged in a table under the 
principles to which they had been assigned in descend- 
ing order of their mean evaluation and the preferred 
method of performance was indicated. 

The following conclusions are drawn as the result 
of an analysis of the findings in parts one and two of 
the study: 

1, The principles of biological science in the re- 
vised list constitute a sufficient number from which to 
select for high school biology courses. 

2. The principles in the revised list represent all 
of Martin’s major divisions and all but two of his 
minor divisions, thus providing an adequate subject- 
matter coverage of the biological sciences, 

3. There are sufficient activities which are at 
least “well suited” to developing understandings of a 
majority of the important principles of the biological 
sciences from which to select for high school courses. 

4. For a small number of the principles no con- 
tributory activities were found in the sources exam- 
ined, 

5. A slight majority of the activities “ideally” or 
“well suited” to developing an understanding of the 
principles to which they had been related would more 
appropriately be performed as demonstrations than 
as individually performed laboratory exercises. 


1, W. Edgar Martin, “A Determination of the Prin- 
ciples of the Biological Sciences of Importance for 
General Education.” Ph.D. dissertation, University 
of Michigan, 1944. (Also published by University 
Microfilms, Ann Arbor, Michigan.) 
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A SURVEY OF THE ATTITUDES AND OPINIONS 
TOWARD TELEVISION OF A SELECTED GROUP 
OF ELEMENTARY SCHOOL EDUCATORS 


(Publication No. 6119) 


Charles Merrill Murray, Ed.D. 
Indiana University, 1953 


Problem 

The purpose of this investigation was to discover 
the attitudes of a selected group of elementary school 
educators toward television and its use as an instruc- 
tional aid. Basically, the problem was one of deter- 
mining the extent to which educators look with favor 
upon television as a medium of communication. 

The principal problems in this study were (1) to 
determine the opinions of elementary school educa- 
tors regarding television programs they see and (2) 
to determine the attitudes of the educators toward the 
educational value of television for elementary school 
children. 


Procedure 

A questionnaire, consisting of two main parts, was 
constructed for gathering the data. Part I was a com- 
pletion type questionnaire, designed to discover the 
educators’ opinions of television programs they see 
and of the need for the establishment and operation of 
educational television stations. Part II was an atti- 
tude scale, constructed according to the technique de- 
veloped by Likert, which was used to determine the 
educators’ attitudes toward the educational value of 
television. 

A pilot study was made by asking 150 elementary 
school educators and graduate students in elementary 
education to complete the questionnaire. In this way 
suggestions were obtained for a revision of state- 
ments and questions. Also, an analysis was made of 
the responses to the statements on the attitude scale, 
and then the statements to be used on the final scale 
were selected. 

A random sample was selected of 30 per cent of 
the elementary school teachers in grades 1-6 in each 
of five Indiana cities — Bloomington, Ft. Wayne, Gary, 
Huntington, and Michigan City. An effort was made to 
limit the selection to teachers who were responsible 
for all or most of the instruction of the children 
whom they taught. All elementary school principals 
in the five cities were included in the study, as were 
the supervisors who were responsible for the super- 
vision of the total elementary school program, 

The investigator gathered the data by administer- 
ing the questionnaire in person. Where such a plan 
was not feasible, the questionnaires were left with 
the principals, who were asked to give them to the 
teachers selected in their schools and to return them 
to the central school office for collection by the in- 
vestigator. 


Conclusions 

The instrument used for gathering the data in this 
study was not a standardized instrument. Recogniz- 
ing this limitation and others mentioned in the study, 
the investigator emphasizes that the conclusions of. 


the study apply only to the sample population. The 
following conclusions were drawn with respect to the 
findings in this study: 

1. Educators have a very wide range of interests 
in the number and kinds of television programs they 
watch, 

2. Most of the television programs educators con- 
sider desirable for elementary school children are of 
the informational type. 

3. There is general concern among educators over 
the social, emotional, and physical effects of televi- 
sion on children, Their greatest concern is for the 
social and emotional effects of TV. 

4. Leaders in education in Indiana probably would 
find most elementary teachers willing to participate 
in planning for the establishment of educational tele- 
vision stations, 

0. There is little relationship between what ele- 
mentary school teachers are doing in providing guid- 
ance for children in the selection, utilization, and 
evaluation of TV programs and what they think they 
should be doing in that respect. 

6. Elementary school educators recognize a need 
for pre-service and in-service training in the use of 
television in education. 

7. In general, elementary school educators have 
favorable attitudes toward television. Their attitudes 
are not greatly affected by the number of years of 
teaching experience or by the number of hours spent 


in viewing television. 
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A STUDY OF A PROGRAM FOR EVALUATING 
ELEMENTARY SCHOOLS IN FLORIDA 


(Publication No. 6304) 


Edna Earl Parker, Ed.D. 
New York University, 1953 


The Problem 

The purposes of this investigation were to deter- 
mine the effectiveness of Evaluative Criteria’ in bring- 
ing about changes in certain areas of the school pro- 
gram and to discover the difficulties encountered by 
faculties in understanding and in using the Criteria. 

The study was limited: (1) to the schools in Flor- 
ida that used the Criteria during the period, 1949- 
1951, (2) to three areas of the school program: (a) 
professional growth of teachers, (b) teaching-learning 
situations, and (c) school-community relationships, 
and (3) to problems associated with (a) understanding 
the Criteria, (b) applying Criteria to local situations, 
and (c) carrying out recommendations. 

The movement to evaluate elementary schools has 
grown rapidly in the South since 1949 when the Guide 
referred to in this investigation was developed under 
the sponsorship of the Southern Association’s Coop- 
erative Study in Elementary Education. This Guide 
was used by approximately 200 elementary schools 
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in the South in 1949; the following year it was used by 
more than two thousand schools. In Florida, similar 
growth occurred, The number of schools using the 
Criteria increased from about 20 in 1949 to approxi- 
mately 79 in 1950. The rapid growth and proportions 
of the movement created a need for this study. 

Tremendous care was exercised in planning for 
the use of the Criteria in Florida schools; extension 
classes were organized for the purpose of developing 
understanding of the Criteria prior to their use in the 
schools; a few schools were selected to use the Cri- 
teria on a trial basis; frequent conferences were held 
for the purpose of sharing findings and projecting 
next steps; extension classes were organized for the 
purpose of assisting schools that desired to use the 
Criteria; and consultant services were provided for 
schools by the teacher-training institutions of the 
state. Therefore, the conclusions of the study apply 
not to the Criteria alone but to the Criteria and to the 
way in which they were used. 


Procedures 

Three instruments were developed for use in col- 
lecting data: checklists, interview schedule, and rat- 
ing scale. The items on the checklist were so ar- 
ranged that faculties could respond in terms of the 
degree of progress made and the degree to which the 
use of the Criteria influenced that progress. The 
checklists were distributed to all schools except five. 
These five schools were selected for intensive study 
in which interviews were held with teachers and ob- 
servations made of teaching-learning situations. Re- 


sponses were obtained from 62 per cent of the 
schools that had used the Criteria. 


Outcomes 

The findings show that the Criteria were effective 
in bringing about changes in the areas investigated. 
Progress was not uniform in all areas, and within a 
given area there was wide variation in progress of 
individual schools. There was a positive relationship 
between progress made and the influence of the Cri- 
teria in the three areas. However, this relationship 
was highest in the area of professional growth of 
teachers, next highest in the area of teaching-learn- 
ing situations, and lowest in the area of school-com- 
munity relationships. 

The findings also show that teachers had difficulty 
in understanding the concepts as expressed in the 
Criteria and that greatest difficulty was encountered 
with the concepts relating to values. Some schools 
encountered difficulties in applying the Criteria to 
local situations and in carrying out recommendations 
of the faculty. Faculties expressed opinions as to 
procedures and materials that were most effective in 
overcoming difficulties. 

The fact that there was wide variation in influence 
attributed to the Criteria suggests that changes were 
being brought about on many fronts and that the Cri- 
teria were only a single one of multiple causes. 


1. The Executive Committee of the Southern Asso- 
ciation's Cooperative Study in Elementary Education. 
Elementary Evaluative Criteria. Nashville, Tennes- 
see, 1949. 





Microfilm copy of complete manuscript of 246 
pages, $3.08. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1936. 


THE EXPERIMENTAL EVALUATION 
OF A PROGRAM FOR THE IMPROVEMENT 
OF LISTENING IN THE ELEMENTARY SCHOOL 


(Publication No. 6550) 


Lloyd Edward Pratt, Ph.D. 
State University of Iowa, 1953 


Many articles have been published expressing a 
need for increased school emphasis on listening, but 
little research has been done on the problems of pro- 
ducing improvement in the listening skills. The first 
problem considered in this study was whether or not 
listening could be taught effectively to sixth-grade 
children. In the event that the instruction provided 
in the experiment proved effective a second problem 
to be considered was whether or not certain of the 
listening skills can be taught more successfully than 
others. 

The data for the investigation were contributed by 
forty sixth-grade classes in forty different school 
systems. These school systems were selected from 
Iowa and contiguous states. Twenty of the forty 
classes were selected at random for the experimental 
group and the remaining twenty schools formed the 
control group. 

All classes cooperating in the experiment were 
given the Pintner Intelligence Test and the Iowa Silent 
Reading Test. These tests were given for the purpose 
of studying the relationship between listening and the 
intelligence and reading variables. The intelligence 
test also provided mean class intelligence quotients 
which were used to establish intelligence levels for 
the statistical analysis. 

All classes were also given a Pre-test of Listen- 
ing Ability. In the five week period that elapsed be- 
tween the administration of the Pre-test and the Final 
Test the experimental-group classes were given in- 
struction in listening. Five “Lessons on Listening” 
were presented to these classes by their teachers. 
One lesson was taught each week with practical stress 
on the skill following each lesson. 

The experimental design that was planned called 
for the use of class means as measures on the var- 
ious tests. For an individual child’s scores to be 
included in the scores on which the class mean was 
based it was necessary for the child to have scores 
for each of the four tests given in the study. 

To test the effectiveness of the training received 
by the experimental group, an analysis of covariance 
for experimental-group and control-group means on 
the Final Test was made. The Pre-test was used as 
a control variable. 

A sample of two hundred fifty-four children was 
drawn from the control group for the purpose of 
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correlating listening scores with reading scores and 
listening scores with intelligence test scores. 

Another sample of two hundred fifty children was 

drawn from the experimental group and control group, 
respectively. These samples were used for the pur- 
pose of determining the relative effectiveness with 
which the various skills can be taught. A frequency 
distribution was made of the number of correct re- 
sponses to items testing a specific skill. A distribu- 
tion was made for the control group and for the ex- 
perimental group on the Pre-test and the Final Test. 
The mean number of items correct on each skill was 
computed. 

Within the limitations of this investigation the fol- 

lowing conclusions seem warranted: 

1. Teaching listening through instruction con- 
cerned with the skills involved in the listening 
process can be effective. Even the short pe- 
riod of time given to instruction in this exper- 
iment produced statistically significant re- 
sults. 

The effectiveness of instruction in listening 
was shown to be independent of levels of intel- 
ligence. 

. There is some indication that instruction is 
more effective with certain listening skills, 
but the small sampling of items on each skill 
limits the reliability of any statement that 
might be made in support of any specific skill. 
The correlation between listening and reading 
is positive. A coefficient of .64 was obtained 
for the relationship in this study. 

. The correlation between listening and intelli- 


gence is positive. The coefficient of correla- 
tion for these two abilities was .66 as obtained 
from the data in this study. 


Microfilm copy of complete manuscript of 204 
pages, $2.55, Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-1937. 


PROGRAM CHANGES IN PUBLIC 
JUNIOR HIGH SCHOOLS OF MISSOURI 1914—1952 


(Publication No. 6081) 


Gordon Williams Price, Ed.D. 
University of Missouri, 1953 
Supervisor: R.K. Watkins 
Purposes 
The major purpose was to determine the degree 
of change in the programs of Missouri public junior 


high schools, by examining the programs offered dur- 
ing the period of years selected. 


Method of Research 

The method used was primarily historical, using 
the following techniques for gathering data. (1) “Pilot 
Study” on the Jefferson Junior High School, Columbia, 
Missouri; (2) Records of the Public School District 
Supervisors were examined; (3) Publications of the 


Office of State Superintendent of Public Schools or 
State Commissioner of Education were examined; 

(4) Letters requesting permission and assurance of 
assistance were sent to eleven superintendents having 
three-year junior high schools, (ten replies were re- 
ceived and nine were used in the study); (5) Sample 
forms and letters of request were used; (6) Publica- 
tions of the Missouri State Teachers Association and 
other educational institutions and groups were exam- 
ined for pertinent material. 


Summary 

(1) Hannibal appears to have established the first 
junior high school program for seventh, eighth, and 
ninth grades as a part of its elementary school, or- 
ganized as a 9-3 system in 1915. 

(2) St. Louis established the first separate three- 
year junior high school in Missouri in 1918-1919. 

(3) During the 33 years covered by the study there 
was a trend in junior high school programs away from 
the specialized and toward generalized courses, or 
subjects, as emphasized by the usage of such titles as 
general science, general mathematics, and social 
studies in the latter programs. 

(4) Throughout the history of junior high schools 
in Missouri from 1920 to 1953, English, social studies, 
mathematics, and science have appeared consistently 
in all programs, and most often in each of the three 
grades. 

(5) Art and music were listed in the early pro- 
grams, but were apparently formal and academic, 
becoming less formal with the introduction of band, 
orchestra, chorus, and art crafts. 

(6) Algebra had not been recommended for ninth 
grade by the Office of the State Superintendent of 
Public Schools since 1927, but was typical in every 
period for three-year junior high schools, and was 
reported by superintendents of six-year high schools 
as being included in their ninth grade programs for 
1952-1953. 


Conclusions 

(1) The predominant form of high school organi- 
zation in Missouri is still, as predicted by Elliff in 
1915, an 8-4 organization. 

(2) Public school systems in Missouri have been 
slow to embrace the separate three-year junior high 
school, and those systems that have organized such 
schools, have done so relatively early in the move- 
ment. 

(3) Villages and small towns have not contributed 
greatly to the development of the three-year junior 
high school in Missouri. 

(4) Fine arts courses were neglected during the 
early period, 1920 to 1930, and have but recently 
established themselves in the programs of the three- 
year junior high school. 

(5) The junior high school in Missouri is predom- 
inantly a departmentalized junior high school. 

(6) The trend toward a general education core in 
the junior high school is not strong. 

(7) Foreign language, and specialized mathe- 
matics are losing ground in the junior high school 
program, 





1120 


EDUCATION 





(8) “Practical arts” are assuming a place in the 
junior high school programs, but have not reached a 
final development. 

(9) Early proponents of the junior high school 
advocated a program development in terms of the 
“exploratory function” of education; however, this 
concept seems to have been lost in the program de- 
velopment for both the three-year junior high school 
and six-year high school in Missouri. 

(10) The idea of “general education” with varying 
interpretations as to the needs of all the pupils, 
seems to be the controlling concept in the develop- 
ment of the seventh and eighth grade programs for 
both the three-year junior high school and the six- 
year high school in Missouri, and apparently has 
some influence on program planners for the ninth 
grade. 

(11) College preparation and vocational education 
are factors influencing development of the ninth 
grade programs for three-year junior high schools 
and six-year high schools in Missouri. 
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AN EXPERIMENTAL STUDY 
OF THE EFFECTS OF TWO PATTERNS 
OF PROFESSIONAL EDUCATION 
IN THE PREPARATION OF SECONDARY 
SCHOOL TEACHERS 


(Publication No. 6000) 


Carl William Proehl, Ed.D. 
University of Illinois, 1953 


It is the purpose of this study to determine the 
effects of two programs of professional education 
upon students in their professional preparation as 
prospective teachers. The first, the integrated, ex- 
perimental program, integrates theory and practice 
by providing education courses and student teaching 
concurrently under common instruction and supervi- 
sion. The second, the non-integrated, conventional 
program, offers education courses separately and 
apart from the student teaching experience. 

The experimental method was employed in this 
investigation, using as sources for its data, scores 
from pretests and posttests administered to a total of 
00 subjects in two experimental and two control 
groups, during two quarters of the academic year 
1951-1952. Six selected, measurable, dependent var- 
iables were derived from criteria based upon four 
widely accepted objectives of teacher education. 
There were: 1) attitudes, 2) human relations, 3) pro- 
fessional subject matter, 4) classroom problems, 

5) teaching performance and, 6) teaching practices. 
The criterion measures consisted of three standard- 
ized tests and three measures designed specifically 
for this study. 

An analysis of the pre-study data, revealing a lack 
of sufficient correlation for purposes of equating the 


groups, together with the factor of small sample limi- 
tations, precluded the use of matched groups for in- 
creased precision. This necessitated the employment 
of statistical procedures which would provide both 

an equalization of sources of variation and would per- 
mit a degree of precision otherwise not obtainable. 
The technique used for analysis of the data was that 
of the analysis of variance and covariance. Since the 
factor, grade point average, showed a statistically 
significant difference (.05 level) between groups, it 
was necessary to extend the analysis to the analysis 
of multiple covariance, 

The major limitations of the design are to be found 
in the lack of adequate control of the independent var- 
iables, particularly the initial levels of ability in pro- 
fessional subject matter and grade point average, and 
the fact that it was not possible to equate the groups, 

Analysis of the data for the variable “attitudes” 
showed a statistically significant difference between 
groups when analyzed on the basis of four groups. 
This difference was in favor of the experimental 
groups. However, in the analysis of data for “exper- 
imental versus control plus error,” in testing two 
means, a probability slightly greater than .05 was ob- 
tained. Analysis of data for the other measures re- 
vealed no statistically significant differences between 
experimental and control groups. Nevertheless, in 
almost every instance, experimental group scores 
were higher than those for control groups, even after 
adjustment, by multiple covariance, of final trials to 
preliminary trials and to grade point average. In ad- 
dition, this adjustment showed greater gains, in most 
instances, from preliminary trial to final trial for the 
experimental groups. 

On the basis of these data it is concluded that there 
is relatively little difference in the extent to which the 
two programs prepared students to meet certain levels 
of proficiency in the areas represented by the de- 
pendent variables. However, there are indications that 
the integrated program has advantages over the non- 
integrated program as concerns the development of 
skills, understandings, and knowledge of the type 
measured by the criterion measures used in the study. 
At least, there is every reason to promote the inte- 
grated program with such rational advantages as it 
may have since there is no evidence that students in 
such a program will less satisfactorily accomplish 
objectives as measured in this study. 
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RELATIONSHIP OF SCHOLASTIC ATTAINMENT 
TO RATED SUCCESS AS A 
BEGINNING INDUSTRIAL ARTS TEACHER 


(Publication No. 6085) 


Charles G. Risher, Ed.D. 
University of Missouri, 1953 


The study was made to ascertain the relationships 
existing between undergraduate marks earned in 
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industrial arts teacher education programs, and sub- 
sequent success of beginning industrial arts teachers. 
Although previous studies have been reported con- 
cerning teaching success, these have cut across sub- 
ject matter fields, and have included teachers of 
varying experience. Apparently, no previous study 
has been concerned solely with beginning teachers of 
industrial arts. 

The study involved 190 industrial arts teachers 
who had graduated during the 1950 calendar year 
from twenty-four teacher education institutions in 
fourteen states, The teachers had begun teaching in 
the fall of the same year in twenty-nine states. 

Data concerning undergraduate scholarship were 
secured directly from the teachers’ collegiate rec- 
ords, and consisted of letter grades earned by the 
teachers, while students in college. Approximately 
30 per cent of the teachers had earned credit in 
graduate courses prior to their inclusion in the study. 
Because the study was concerned solely with under- 
graduate scholarship, only the presence of graduate 
credit was considered, not the amount or quality. To 
avoid distorting the findings, the two groups of 
teachers were compared in the phases of undergrad- 
uate scholarship studied. In every comparison, it 
was discovered that the average scholarship of the 
teachers who had earned credit in graduate courses 
was higher than that of the teachers who had not 
earned graduate credit. However, the differences be- 
tween the averages were not great enough to prevent 
the teachers being treated as one group in each of the 
phases of undergraduate scholarship studied. 

Data concerning teaching success was secured 
from the rating section of an “Information Blank Con- 
cerning Beginning Industrial Arts Teachers,” an 
original instrument developed expressly for this 
study. In content, the rating section of the informa- 
tion blank consisted of ten traits assumed to be im- 
portant in successful teaching, and to which collegi- 
ate education was assumed to contribute. 

Ratings of teaching success were secured by re- 
questing the immediate supervisor of each of the 
beginning teachers to mark, for each of the ten traits, 
one of four grades of quality — excellent, good, fair or 
poor — which best described the teacher being rated, 

To further eliminate distortion of the findings, it 
was necessary to consider the influence of graduate 
credit upon teaching success. The teaching success 
averages of the teachers with graduate credit, and 
the teachers without graduate credit were compared. 
Although it was found that the teachers who had 
earned graduate credit averaged higher in teaching 
success than did the teachers who had not earned 
graduate credit, the difference was not great enough 
to warrant separate statistical treatment of the two 
groups. 

Correlation ratios and correlation coefficients 
were computed between rated teaching success and 
various phases of undergraduate scholarship, as well 
as combined scholarship, in order to ascertain the 
amount of relationship between these factors and also 
to ascertain whether these factors were related di- 
rectly or inversely. 

The major findings of the study were as follows: 


1. There is a low, positive relationship (.20) be- 
tween rated teaching success of beginning industrial 
arts teachers and all undergraduate marks earned by 
them in professional courses in education. 

2. Between rated teaching success of beginning 
industrial arts teachers and all undergraduate marks 
earned by them in technical courses in industrial arts, 
there is a low, positive relationship (.21). 

3. The relationship between rated teaching success 
of beginning industrial arts teachers and all under- 
graduate marks earned by them in academic courses 
is low, but positive (.22). 

4, A somewhat higher, but still low and positive, 
relationship (.34) appears to exist between rated teach- 
ing success of beginning industrial arts teachers and 
all undergraduate marks earned by them in college. 
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THE PREDICTION OF SCHOLASTIC SUCCESS 
FOR FRESHMAN ENTRANTS TO 
THE UNIVERSITY OF CONNECTICUT 1933—1951 


(Publication No. 6340) 


Allan B. Smith, Ph.D. 
University of Connecticut, 1953 


This study of the prediction of first-semester 
scholastic success of freshman entrants to the Uni- 
versity of Connecticut is divided into four portions. 
The first develops historically studies from 1933 to 
1944 of the prediction afforded by admission criteria 
and extends them to 1951. The second considers the 
years 1949-1951 and offers differential prediction by 
all variables of admission, placement, and guidance 
of first-semester scholastic success in each of var- 
ious schools or colleges of the University. The third 
presents predictive measures, from zero-order to 
fifth-order for all variables to which entrants of 
September 1951 were subject. The fourth presents 
an investigation into the discrepancy between meas- 
ured scholastic aptitude and first-semester scholastic 
success, 

Admission to the University is based primarily on 
High School Percentile Rank. Applicants in the upper 
portions of their high school classes are admitted 
forthwith. Applicants in the lower portions of their 
high school classes are subject to an admissions ex- 
amination as a measure of scholastic aptitude. This 
is the OSU Psychological Examination, 

To entrants are administered placement exami- 
nations. These are the Cooperative English Me- 
chanics Test and the University of Connecticut Math- 














ematics Placement Examination. Entrants to the 





School of Engineering substitute for this latter the 
Cooperative Intermediate Algebra Test and the Co- 





operative Trigonometry Test. Administered for 





guidance purposes are the ACE Psychological Exam- 
ination, Cooperative Reading Comprehension Test, 








and to those entrants not subject to admission exam- 
ination, the OSU Psychological Examination. 
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1, Drawing upon studies of scholastic success at 
this institution covering the years 1933 to 1944, this 
study presents predictive measures, extending those 
given in the previous studies to 1951. Of the admis- 
sion variables High School Percentile Rank offered 
the consistently best prediction, although coefficients 
fluctuated in size from year to year. 

2. For the years 1949, 1950, 1951, for freshman 
entrants by school or college are presented validity 
coefficients of each of the variables of admission, 
placement, and guidance. The predictive value of 
each variable was found to fluctuate from one school 
or college to another and from year to year with High 
School Percentile Rank offering the best prediction. 

3. For 1951 freshman entrants by school or col- 
lege are presented validity coefficients for each var- 
iable of admission, guidance, and placement, inter- 
correlations among them, and multiple validity 
coefficients to the fifth order. Best prediction was 
found to occur with combinations in which the two 
admissions criteria were present although there 
were exceptions. 

4. For the investigation of the observed discrep- 
ancy between measured scholastic aptitude and 
achievement, effort quotients were computed from 
the ratio of obtained scholastic achievement to that 
predicted by a regression equation, Strata were es- 
tablished by size of effort quotients and the means 
and validity coefficients of certain measures ob- 
tained. Findings indicate variation in predictive 
ability according to the level of effort quotient. 
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A STUDY OF THE FELT NEEDS 
OF FRESHMAN COLLEGE STUDENTS 


(Publication No. 6258) 


Ralph William Wright, Ph.D. 
Northwestern University, 1953 


The Problem 

The problem of this study is to gain a better 
understanding of the nature of the problems encoun- 
tered by freshman college students during their first 
semester in college. The following phases of the 
problem were examined: 

1. Which problems are most frequently encoun- 
tered? 

2. Which problems present the highest degree of 
seriousness? 

3. Which problems are most often encountered 
during the first two weeks in college? 

4. Which problems are most often solved during 
the first two weeks in college? 

5. What people most frequently help freshman 
students with the problems they encounter? 


The Procedure 
To seek answers to these questions it was con- 
sidered feasible to ask freshman students to indicate 


what problems have been most serious to them, During 
the first semester of the 1950-51 academic year 327 
girls and 476 boys completed questionnaires, 22 boys 
and 24 girls were interviewed, 22 boys and 24 girls 
completed essays to indicate the nature of their prob- 
lems, Thus, 895 freshman students were contacted 
about what problems had been serious to them during 
their first semester of experience in college. 

When the essays and interviews were examined it 
was discovered that they expressed no problems not 
covered in the questionnaire and hence served only to 
substantiate the significance of the problems included 
in the questionnaire. The responses expressed in the 
questionnaire were analysed by I.B.M. tabulations and 
by hand tabulations to derive some representative fig- 
ures to indicate the general reaction of freshman col- 
lege students to the problems presented. 


The Findings 

When the material of the study was tabulated and 
summarized, the following information was revealed. 

The average problem of the area “Mastery of 
Course Content” occurred most frequently; the average 
problem of the area “Lecture and Classroom Experi- 
ence” presented the highest degree of seriousness; the 
average problem of the area “Finance, Health, and 
Housing” most frequently occurred during the first 
two weeks; the average problem of the area “Religion, 
Ethics, and Morals” was least frequently solved during 
the first two weeks. 

Certain individual problems have been shown to 
have particular significance. The problem “To master 
the material of the courses I am taking,” occurred 
more frequently than any other problem; the problem 
“To find a suitable place where I live for study - in 
terms of convenience, comfort, freedom from distrac- 
tions” presented the highest degree of seriousness; the 
problem “To be able to find books, periodicals and ref- 
erence materials in the library” was shown to occur 
most frequently during the first two weeks; the prob- 
lem “To obtain sufficient knowledge about love, mar- 
riage and courtship relations” was shown to be least 
frequently solved during the first two weeks. 

Of the persons suggested who sometimes help stu- 
dents with their problems, regular instructors, par- 
ents, students and regular advisors were generally 
ranked in that order. Regular instructors consider- 
ably outranked the others in most cases. The one 
notable exception to this generalization is that boys 
in organized houses most frequently received help 
from other students. 

Students who belong in certain groups have shown 
that they are less well adjusted than are most students, 
Boys who commuted daily and boys who graduated 
from high schools with more than 500 students are 
shown to be less well adjusted than are most students; 
as are girls who lived in boarding houses, girls from 
high schools with 200 - 500 students, girls who gradu- 
ated in 1949 and girls who graduated from high schools 
with guidance departments. 

The information presented in this study will be 
useful to persons planning orientation programs to 
help students with their problems, 
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A FUNDAMENTAL STUDY OF SPRAY DRYING 
(Publication No. 6406) 


James Andrew Buckham, Ph.D. 
University of Washington, 1953 


A fundamental study of the spray drying of ammo- 
nium sulfate solutions was made. 

The experimental equipment consisted primarily 
of a 4-foot diameter, 8-1/2-foot high, cylindrical 
drying chamber with co-current downward flow of 
spray and electrically heated air. Atomization was 
accomplished by a set of pressure nozzles, the per- 
formance of which had previously been investigated. 
The product was fractionated as to size and collected 
as formed in a series of seven chambers, the first 
five being parts of a unique gravity separator and the 
last two being standard cyclones of different sizes. 

Experimental runs were made with the drying 
chamber previously brought to thermal equilibrium 
by a preheating period with water spray. Runs were 
made over the entire range of possible variables 
consistent with the evaporative capacity of the equip- 
ment at air flow rates up to 350 pounds per hour and 
inlet gas temperatures up to 950 F. 

A comparison of theoretical and experimentally 
measured vertical temperature and humidity gradi- 
ents in the drying chamber for drying of water drop- 
lets shows that vertical gas mixing or recirculation 
occurs to the extent that about three-fourths of com- 
plete mixing is achieved over the range of operating 
variables used in this investigation. The vertical 
gas mixing results in a relatively constant gas tem- 
perature in the drying zone. The spread of residence 
times of small particles in the drying chamber is 
greatly increased by this gas mixing over that which 
would otherwise-be expected. 

The drying operation itself is effectively studied 
by combining the usual operating variables into the 
four which have a direct and independent effect. These 
are the feed concentration, mean spray droplet size, 
spray droplet size distribution, and drying zone gas 
temperature. Only the first two were significantly 
varied in this investigation. Mean drop diameters 
varied from 60 to 120 microns, and feed concentra- 
tions varied from 0.1 to 0.7 pound of ammonium sul- 
fate per pound of water. The average drying zone 
gas temperature was 440° F. 

The average moisture content of the product, 
0.038 weight percent, is apparently its equilibrium 
moisture content. The rapid drying rate of ammo- 
nium sulfate precluded obtaining a wetter product. 

The bulk density of the spray-dried product is 
shown to decrease with both feed concentration and 
particle size, the best correlation being with their 
combination in the form of mean product particle 
mass. 


The particle expansion ratio, defined as the ratio 
of the final to original diameter of a particle, is 
shown to increase with both particle size and feed 
concentration. This information was obtained by 
comparing the fractionation of the product in the col- 
lection system with the experimental fractionation of 
small glass beads of measured size distribution and 
density. The average particle expansion ratio for 
a given run increases linearly with the mean product 
particle mass. This result was corroborated by 
microscopic size measurement of the product. 

Insofar as they are applicable, the results of this 
investigation agree with the results of other investi- 
gations, but direct comparison with the results of 
others is not possible in most cases. 
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THE DESIGN, CONSTRUCTION, AND OPERATION 
OF A CENTRIFUGAL MOLECULAR STILL 


(Publication No. 5334) 


Guido John Coli, Jr., Ph.D. 
Virginia Polytechnic Institute, 1949 


The three basic requirements for unobstructed, 
short path distillation are: a surface over which a 
thin layer of distilland is distributed, a cooler con- 
densing surface in close proximity to the evapora- 
ting surface, and a suitable system for evacuating 
the space between the two surfaces. When the dis- 
tance of transfer between the evaporating and con- 
densing surfaces is comparable to the mean free 
path of the vapor molecules in the residual gas, the 
process is known as molecular distillation. 

This relatively new process is now an industrial 
reality and can be economically applied to the puri- 
fication and separation of heat sensitive, high boil- 
ing materials which cannot be separated in conven- 
tional stills However, no systematic investigation 
of the influence of the operating variables on the 
separation obtainable in a molecular still could be 
found in the literature. The purpose of this investi- 
gation was to construct a centrifugal molecular still 
and to study the effect of some of the operating vari- 
ables on the performance of the still. 

A molecular still whose basic design features 
were similar to present-day commercial units was 
constructed. The primary aim of the design was to 
develop a still consisting of a number of integrated 
units which could be readily modified or detached 
from the remainder of the assembly. The angles of 
inclination of the four interchangeable cast aluminum 
evaporating surfaces, or rotors, varied from 52-1/2 
to 75 degrees, in increments of 7-1/2 degrees. The 
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rotor with the greatest angle of inclination was five 
inches in diameter. 

Feed mixtures were prepared in which one of the 
following dyes, celanthrene red 3B, anthraquinone 
blue sky base, or calco oil violet, was dispersed in 
a constant-yield oil prepared from Essolube SAE 
Numbers 1, 5 and 7 motor oils. Tests were made to 
ascertain the effect of distilling temperature over 
the range of 70 to 180° C; feed temperature over the 
range of 30 to 150° C; film thickness from 0.000928 
to 0.000131 mm; and angle of inclination of rotor 
surface from 52-1/2 to 75 degrees at a distilling 
pressure of 5 x 10% mm of mercury. 

The elimination maxima of the pilot dyes em- 
ployed were approximately 53° C less than reported 
for the same dyes in the literature on a falling film 
still. The data relating feed temperature and film 
thickness to the separation obtained were correlated 
and the relationships presented mathematically by 
equations. 

Equations relating feed temperature and weight 
concentration of pilot dye in the distillate samples 
are given as follows: 


Celanthrene Red 3B. Range of feed temperatures 
was from 30 to 75°C. 


W = 2.063 x 107” T*°7? + 0.0110 


Anthraquinone Blue Sky Base. Range of feed 
temperatures was from 50 to 125°C. 


W = 3.597 x 107° T’*** + 0.00486 


Calco Oil Violet. Range of feed temperatures was 
from 50 to 140°C. 


W = 3.581 x 107° T'**® + 0.00576 











where: 
W = weight per cent of dye in distillate 
sample 


T = feed temperature, °F. 


Equations relating film thickness and weight 
concentration of pilot dye in the distillate samples 
are given as follows: 


Celanthrene Red 3B. Range of film thicknesses 
was from 0.000663 to 0.000132 mm. 


W = 0.02565 - 0.07376 F°-7°7° 


Anthraquinone Blue Sky Base. Range of film 
thicknesses was from 0.000663 to 0.000136 mm. 


W = 0.0245 - 0.0969 F°""*!"" 


Calco Oil Violet. Range of film thicknesses was 
from 0.000619 to 0.000141 mm. 


W = 0.0190 - 0.0909 F°"***" 











where: 
W = weight per cent of dye in distillate 


sample 
F = film thickness, mm. 
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“COCURRENT GAS ABSORPTION’: 
A STUDY OF THE VARIABLES AFFECTING 


RATE COEFFICIENTS USING A 
STATISTICAL TREATMENT 


(Publication No. 6194) 


Wayne S.-Dodds, Ph.D. 
Northwestern University, 1953 


In Chemical Engineering in the field of gas absorp- 
tion, a type of mass transfer, one of the more gen- 
erally used pieces of equipment is a packed tower. | 
In this gas absorption, the transfer of a component 
from a gas to a liquid is under certain conditions 
represented by the equation 


) Ail KyaVP.,(Ay)m, 


where N, is the pound mols of the component being 
transferred between the phases per hour, V is the 
packed volume of the tower, P,,(Ay),, is the average 
potential gradient causing the transfer (the concen- 
tration gradient of the transferring component be- 
tween the gas and liquid), and Ka is the transfer 
coefficient, the value of which depends on the system 
involved. The value of this K_a at the various con- 
ditions to be encountered must be determined exper- 
imentally. 

The work which has been previously accomplished 
in gas absorption has been done with the liquid and 
gas streams passing countercurrent in the tower. 
This flow pattern is a common practice because of 
the favorable driving force associated with this type 
of operation. The evidence indicates that this favor- 
able driving force of countercurrent flow does not 
exist in systems such as the absorption of CO2z from 
air by a water solution of NaOH. When the advan- 
tage of a favorable driving force no longer exists, 
the cocurrent flow operation becomes more advan- 
tageous because of its more stable operating char- 
acteristics, its lower energy requirements for the 
movement of the streams, and its lack of a rigid 
upper limit on the rates of flow of the fluid streams. 

This research was undertaken to determine the 
influences on and the values of K,a in the air - CO, - 
NaOH solution system in absorption towers utilizing 
cocurrent flow, particularly at flow rates unattain- 
able in countercurrent flow. The experiment was 
set up ina Statistical design in order to maximize the 
value of the data. Five variables were chosen for 
study. These included temperature, sodium ion nor- 
mality, packing type, gas flow rate, and liquid flow 
rate. The study of each of the variables at two levels 
required a total of 2° or 32 runs. A three level ex- 
periment would have required 3° or 243 runs. This 
would have increased the accuracy of the results, 
but not great enough to justify the extra effort. The 
effect of the sodium ion normality was suspected to 
be unusual so a smaller experiment was designed to 
study this normality at five levels at two tempera- 
ture levels. This required six additional runs. It 
was also desired to find the qualitative effect of three 
other packings at the high flow rates. This required 
three runs. One other qualitative run was made on 
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a solution containing KOH instead of NaOH. This 
gave a total of 42 runs. 

Each run represented a different combination of 
the five variables mentioned. The procedure con- 
sisted of starting with a known quantity of NaOH sol- 
ution and carrying out the absorption until the NaOH 
had been nearly completely converted to Na, CQ, . 

At specific time intervals during the run, gas and 
liquid samples were taken for determination of their 
compositions, and other data were obtained. Smoothed 
values for the compositions and material transfers 
were obtained by plotting the experimental data vs. 
time and taking the smoothed data from these curves. 
K,,a’s were then determined from the smoothed data. 
A curve was obtained from each run for Kga vs. the 
per cent of NaOH that had been converted fo the car- 


bonate. The Kya values so reported can be used in 
the design of absorption towers within the range of 
the tests. For extrapolation beyond the range of the 
data, the effect of the variables should be known. To 
determine this accurately, a large number of runs 
are required. The object of the statistical approach 
to the problem is to minimize this number of runs. 
The statistical approach permits one to determine 
what variables and interactions affect the coefficient 
so that future tests will not include unimportant var- 
iables and will not ignore important factors. The 
statistical treatment in this research shows that all 
five variables affect the K,a and in addition shows 
that Kpa is influenced by interactions between the 
variables. The interactions that were indicated are 
between liquid rate and gas rate, liquid rate and tem- 
perature, gas rate and temperature, and gas rate and 
liquid rate and temperature. These interactions would 
have been undoubtedly impossible to have been pre- 
dicted otherwise and to have ignored these interac- 
tions would have resulted in erroneous conclusions. 

The effect of a variable on Kga has often been 
represented by equations of the type 

Koa = mL? , 

which would represent the effect of the liquid rate on 
Koa, where “m” and “n” are constants to be obtained 
from experimental data. The implication of the re- 
sults obtained by the statistical treatment is that this 
equation is correct only for a given temperature and 
gas rate, that “n” is a function of temperature and 
gas rate. The other variables involved in interactions 
would have similar implications applied to them. This 
type of equation cannot be used accurately per se for 
a variable if there is an interaction between that var- 
iable and another variable. A more exact equation 
would require still more data. 
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PARTICLE SIZE DISTRIBUTION IN 
HYGROSCOPIC AEROSOLS 


(Publication No. 5967) 


George Richard Gillespie, Ph.D. 
University of Illinois, 1953 


The collection of aerosol particles from gases is 
required in many industrial processes. The selection 
and design of removal equipment, such as filters, cy- 
clones, scrubbers and electrostatic precipitators, 
depend to a large extent on knowledge of the size of 
the particle. In this work the distribution of particle 
sizes of aerosols of sulfuric, phosphoric, hydro- 
chloric, hydrobromic, chlorosulfonic, and nitric 
acids, and titanium tetrachloride was measured by 
means of a four-stage, high velocity jet impactor. 


Experimental 

The aerosol was formed almost instantaneously 
by the rapid mixing of a hygroscopic vapor, such as 
sulfur trioxide, phosphorus pentoxide, or anhydrous 
hydrogen chloride, with a moist air stream. The 
aerosol was then passed through a Lucite chamber 
made in two sections in series: the first section was 
1-1/4 in. i.d. and 37 in. long, and the second section 
was 5-1/4 in. i.d. and 152 in. long. At steady state 
conditions the aerosol at any particular point in the 
chamber had aged a definite time, up to seven min- 
utes, and a continuous sample of known age could be 
withdrawn through the impactor. 

The impactor divided the particles into four 
groups of any desired size between 0.2 and 5.0 mi- 
crons diameter. From the weight of particles con- 
tained in each group, the statistical distribution of 
particle diameters were found to follow the log- 
probability function and therefore be expressed in 
terms of the mass median diameter, Dymq, and the 
geometric standard deviation, 0g. From these ex- 
pressions and other experimental data, the number 
of particles per cc. of gas can be determined: 

n = (6W x 10°) / (Dy*7 pp), where W = mg. of parti- 
cles collected per liter of gas sampled, , = density 
of the particle and 1nDy = InDmmd - 3/21n’ og. 

The effect of the relative humidity of the air 
stream, the addition of foreign nuclei, the concen- 
tration of the aerosol particles and time on the parti- 
cle size distribution was studied. 


Results 

The hygroscopic particles attained equilibrium 
with their surroundings in a fraction of a second by 
taking up water vapor. If the number concentration 
was greater than 1 x 10° particles per cc., the parti- 
cles continued to grow by coagulation. The particle 
size appeared to depend primarily on the method of 
formation of the nucleus. If the hygroscopic vapor 
reacted with water to form a new compound, such as 
sulfur trioxide to form sulfuric acid or phosphorus 
pentoxide to form phosphoric acid, the particle size 
range was less than two microns. If, however, the 
vapor simply condensed and was diluted by water 
vapor, such as anhydrous hydrogen bromide forming 
hydrobromic acid mist or vapor from concentrated 
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sulfuric acid forming sulfuric acid mist, the particle 
size range was from two to six microns. In all cases 
the geometric standard deviation was between 1.1 
and 3.0. 

While most of the aerosols formed without foreign 
nucleation, the introduction of nuclei to the air stream 
generally caused an increase in the number of parti- 
cles per unit volume and consequently a decrease in 
their size. In the case of hydrochloric acid, no mist 
was formed unless the air had a relative humidity 
greater than 78 per cent and contained salt nuclei. 

The jet impactor is readily adaptable to field 
work. Samples of sulfuric acid mist from the waste 
gases of a contact acid plant showed the particle size 
distribution to be nearly identical with those made 
from sulfur trioxide and water vapor under similar 
conditions in the laboratory. 
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THE DEVELOPMENT AND EVALUATION OF A 
COMMERCIAL PROCESS FOR THE PRODUCTION 
OF BENZENE HEXACHLORIDE 


(Publication No. 5335) 


Frederick John Gradishar, Ph.D. 
Virginia Polytechnic Institute, 1948 


Benzene hexachloride was first prepared by Fara- 
day in 1825 but its insecticidal value was not publi- 


cized until 1945. The usual commercial method is 

by the additive photochlorination of benzene at 40° C. 
Only the gamma isomer is used as an insecticide; 
other coprepared chlorinated products impair the 
effectiveness. This investigation involved the dev- 
elopment of a commercially feasible continuous proc- 
ess through pilot plant to a commercial plant design 
and production cost study of the gamma isomer of 
benzene hexachloride. The review of the literature 
contained 82 references. 

Laboratory Investigations. Chlorine was metered 
at about 27 liters per hour for one hour into an agi- 
tated charge of 500 ml benzene and 100 ml catalyst 
at 28° C. The liquid product was subjected to a dis- 
tillation analysis. The residue was submitted toa 
partition chromatographic analysis using a modifica- 
tion of the procedure outlined by Ramsey and Patter- 
son; the fractions were separated and identified by 
melting point. The results of pertinent runs are 
given in Table I. 

An evaluation of the various processes resulted 
in the selection of the process conditions exemplified 
by Run 20 for further demonstration and study. This 
process involved the chlorination of an excess of ben- 
zene at the refluxing temperature of 70° F in the pres- 
ence of water and in the essential absence of light and 
substitution catalysts. 

Continuous Operation: An experiment was per- 
formed in a simulated continuous manner for the ac- 
quisition of plant design data. At the equilibrium 
conditions of 70° C, refluxed at 1968 ml of benzene 
solution and 260 ml of aqueous solution permitted the 
absorption and reaction of 20 liters per hour of chlor- 
ine with 99 per cent conversion thereof. An approp- 








TABLE I 


CHLORINATION OF BENZENE 





Charge: 500 ml benzene, 100 ml additive. Time: 1 hour 





Presence of Actinic Light 


Absence of Actinic Light 





No additive Water added 


1% NaOH 
added 


No additive Water added 





Run No. 7 1 = 13 


8 19 22 20 





Temp., °C 28 78 32 70 32 


28 18 28 70 





% Chlorine 
conversion 82 98 





% Analysis 
Alpha and 

Beta 
Gamma 
Hepta-CCH 
Delta 
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riate amount of technical benzene and distilled water 
were added at one-hour intervals and an equivalent 
amount of product was removed from the reactor at 
similar intervals. 

Conclusions: The chlorination of benzene in the 
absence of substitution catalysts produced predom- 
inantly the addition compound, benzene hexachloride, 
the gamma isomer of which is a valuable insecticide. 
Photochlorination processes gave higher proportions 
of the substitution byproducts than chlorination in the 
absence of light. Increased temperatures were more 
conducive to the formation of substitution products. 
The presence of water and dilute sodium hydroxide 
solution substantially reduced the tendency toward 
the substitution reaction. 





EVALUATION OF PROCESS 


Preliminary estimates of the commercial feasi- 
bility of the selected and demonstrated process for 
the production of technical benzene hexachloride 
(containing 12.5 per cent gamma isomer) were made 
according to the method of Vilbrandt. This involved 
a complete plant design and production cost study 
based on the laboratory and sub-pilot data. A flow 
sheet was drawn for a proposed plant to manufacture 
1,200,000 lbs. of tech. BHC per year (representing 
2 per cent of the estimated commercial production in 
1948). The plant was designed to operate 24 hours 
per day, 5 days per week and 50 weeks per year. A 
summary of the preconstruction cost accounting fol- 
lows: 

I. Annual Raw Material Cost: (Benzol, 

Chlorine, caustic soda, water, steam, 
electricity, drums) $ 51,365 





Building and Real Estate: (Land, 

buildings, fencing, roads and railway, 
personal facilities, lighting, drainage, 
foundations) $ 57,397 





. Equipment Costs: 
Process equipment, 
installed $ 74,139 
Instruments, installed 12,559 
Process piping 21,675 
Continuancy value 
and fees 10,837 


Total $119,210 








- Labor and Supervision Costs: 
(19 employees) $ 67,728 





Fixed Charges: (Taxes, social 
security, Insurance, depreciation) $ 25,205 





VI. Working Capital: $ 59,978 





VI. Capital Investment: 
Building and Real Estate $ 57,397 
Equipment Costs 119,210 
Working Capital 09,978 
Total $236 ,585 








Vill. Gross Income: 
Annual Value of product 
(BHC) $492,000 
Annual Value of by- 
products 19,926 
Total $511,926 








Annual Costs: 

Raw material Costs $ 51,365 
Labor and supervision 67,728 
Maintenance (10% of 

equipment costs) 11,921 
Fixed charges, manage- 

ment, distribution 127,982 

Total $258,996 








Net Income: 
Annual Value of product 
and by-products 511,926 
Annual costs 258,996 
Net Income $252,930 
The capital investment for the proposed plant was 
thus estimated to be $236,585. An annual net income 
of $252,930 could be expected from the subject plant 
assuming the BHC could be sold at the present mar- 
ket price of $0.42 per lb. The annual return is thus 
calculated to be 111 per cent of the total capital in- 
vestment. Based on the fixed capital investment 
which includes buildings, real estate and equipment, 
but not working capital, the annual return would be 
144 per cent of the investment. The total capital in- 
vestment of $236,585 represents a plant cost of $394 
per ton of BHC produced per year. The normal sel- 
ling price of benzene hexachloride was estimated to 
be $0.245 per lb. and the production cost at the plant, 
considered to include only the raw material cost and 
service costs, was calculated to be $0.123 per lb. of 
BHC produced. 
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DIFFUSION IN GAS MIXTURES 
OF THREE COMPONENTS 


(Publication No. 6495) 


John Walker Hoopes, Jr., Ph.D. 
Columbia University, 1953 


Mass transfer in mixtures of three or more con- 
stituents occurs in such “diffusional operations” as 
rectification and absorption and in flames, catalytic 
reactors and electrochemical processes. If the cal- 
culation of mass transfer rates in such systems is 
to be based on the “film” theory, theoretically sound 
and experimentally verified equations for molecular 
diffusion in multicomponent mixtures should be used. 

Molecular diffusion in the system hydrogen- 
nitrogen-ammonia was studied under conditions such 
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that the relative rates of diffusion were fixed by a 
chemical reaction. Pure ammonia was passed across 
the open end of a diffusion tube. It diffused upwards 
and was decomposed on a hot tungsten filament ina 
water-cooled reaction chamber at the other end of 

the tube. The hydrogen and nitrogen decomposition 
products diffused down the tube and were swept away 
by the ammonia stream. Rates of diffusion were 
calculated from the rate of flow of the ammonia stream 
and its change in composition as indicated by a change 
in thermal conductivity. When steady-state condi- 
tions were attained, the diffusion tube was divided 
into several compartments of entrapped gas, the con- 
tents of which were analysed by a standard semi- 
micro volumetric procedure. 

It was found that within the apparent accuracy of 
the experimental method the results could be des- 
cribed by the equations of Stefan, integrated for the 
general case in which all constituents are diffusing. 
The individual binary diffusion coefficients can be 
used in these equations to calculate rates of diffusion 
under given boundary conditions. 

Coefficients in the Stefan form of equation deter- 
mined from the experimental results were found to 
be essentially independent of composition. The values 
of these coefficients were subject to considerable 
uncertainty because of the sensitivity of the method 
of calculation to errors in the data; however, quali- 
tative agreement with the corresponding binary dif- 
fusivities was obtained. : 
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CATALYTIC OXIDATION OF AMMONIA AT LOW 
TEMPERATURES I. IN FUSED SALT MEDIA 
Ii. BY A RARE EARTH OXIDE CATALYST 
ON A TUBULAR REACTOR 


(Publication No. 5975) 


Eleutherios Ted Houvouras, Ph.D. 
University of Dlinois, 1953 


Introduction 

The first part of this work is an extension of the 
general study of catalysis in fused salt systems made 
by Norman (4). 

A series of ionic, binary eutectics whose cations 
form ammines was investigated as ammonia oxida- 
tion media. The reaction with the cuprous chloride- 
potassium chloride eutectic yielded nitrogen and 
water as the products of the reaction. A tubular re- 
actor containing deposited praseodymium and neo- 
dymium oxides was then investigated. The former 
has a defect lattice known to be an effective catalyst 
for nitrous oxide formation in low temperature oxi- 
dations. The use of a tubular reactor avoided some 
of the difficulties usually encountered in kinetic 
studies. For sucha reactor the flow pattern of the 
gases is known, and the mathematical treatment of 


the data is greatly simplified. 


Historical 

Andrussow studied ammonia oxidation at high 
temperatures (1). Damkohler has presented a sim- 
plified mathematical analysis of first order reactions 
in a tubular reactor (3). Baron extended the devel- 
opment to include reversible reactions (2). 


Experimental 

The experiments were carried out in an Alundum 
tube, 0.5 inches I.D. and 24 inches long, with 0.125 
inch wall thickness, containing a mixture of sintered 
praseodymium and neodymium oxides. The reactor 
was placed in a 1.125 inch I.D. stainless steel hous- 
ing, which was heated externally. A stainless steel 
tube packed with glass beads served as a preheater. 

Mixtures of ammonia, oxygen, and inert gas 
(nitrogen, argon, or helium) were passed over the 
catalyst at measured rates of 0.27-107" to 
2.87-10-, moles per minute. The product gases, 
consisting of NH;, H20, OQo., N20, N2, and NOn, were 
analyzed for ammonia and water vapor by gravimet- 
ric adsorption on magnesium perchlorate. Ammonia 
was determined by titration of the dissolved adsorb- 
ent and the water by difference. One sample of the 
resulting mixture of O., N20, Ne, and NO, was ana- 
lyzed for oxygen using Oxsorbent solution; ina 
second sample, nitrous oxide and nitrogen dioxide 
were determined by infrared analysis. Nitrogen was 
determined by difference. Nitrogen and oxygen 
balances were calculated from the analysis and flow 
rates. 


The following studies were made: (1) Oxidation of 
ammonia in the presence of the inert gases, nitrogen, 
argon, and helium, at O./NHs; ratios of 9/1 and 4/1 at 
330°, 380°, and 430°C; (2) Oxidation of ammonia in 
the absence of inert gases at O2./NH; ratios of 9/1, 
4/1, and 2/1 at 330° and 380°C. and at 5.67/1 at 380°C. 


Conclusions 

(1) The diffusional resistances in the presence of 
nitrogen are 23.5 and 9.1 per cent, in the presence of 
argon 22.0 and 11.4 per cent, and in the presence of 
helium 19.1 and 6.1 per cent of the overall reaction 
resistance for a first order reaction at 430°C, at 
O02 /NH; mole ratios of 9/1 and 4/1, respectively. 

(2) The reaction rate is not appreciably affected 
by the nature of the inert gas. 

(3) The rate of ammonia oxidation is determined 
by the amount of active oxygen on the catalyst sur- 
face, which in turn is determined by the number of 
active centers. 

(4) The oxidation of ammonia is zero order with 
respect to ammonia at high inlet ammonia concentra- 
tions and low temperatures because the active centers 
are saturated with ammonia. 

(5) The oxidation of ammonia is first order at low 
inlet ammonia concentrations and high temperatures 
because the diffusion rate of ammonia is too slow to 
keep the active centers filled. 

(6) A type “P” defect oxide would be more effect- 
ive than the type “N” oxide for oxidation of ammonia 
to nitrous oxide. 

(7) A mechanism for nitrous oxide formation by 
defect oxides (semiconductors) is proposed based 
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upon the catalyst structure. 
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DIFFUSION IN COMPRESSED GASES 
(Publication No. 5978) 


Quentin Ray Jeffries, Ph.D. 
University of Illinois, 1953 


Diffusion coefficients have been measured up to 
300 atmospheres pressure in a CH,-TCH, system 
and up to 225 atmospheres pressure in a 50 mole 
percent CO,-CH, mixture by use of a radioactive 
tracer technique. 

A close agreement was found between the experi- 
mentally determined coefficients for the methane 
system and for the 50 mole percent with those pre- 
dicted from the diffusion theory of Enskog and Chap- 
man modified by Enskog’s dense gas correction fac- 
tor. The collision cross-section integral used was 
based on the Lennard-Jones model. 

Below 100 atmospheres pressure, a mixture of 
75 mole percent CO. - 25 mole percent CH, also 
yield experimental diffusion coefficients which con- 
form to those theoretically predicted. Between 100 
to 150 atmospheres pressure, the diffusion coeffic- 
ients-are greater than those predicted by theory. 
This deviation is attributed to orientation effects of 
the cylindrical CO, molecule reducing the effective 
collision cross section of the molecule. 

At the highest densities, diffusion coefficients for 
every system investigated were found to fall below 
the corresponding theoretically predicted values. 
This is expected since, at these densities, unevaluable 
terms of the dense gas correction factor become sig- 
nificant. 

The diffusion coefficients of the gaseous mixtures 
investigated were found to lie between the values 
determined for each of the two components of the 
mixture under similar conditions of pressure and 
temperature. 


Microfilm copy of complete mansucript of 75 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-1950. 


CONTINUOUS COUNTERCURRENT ION 
ADSORPTION AND STRIPPING USING 
ION EXCHANGE RESINS 


(Publication No. 6418) 


Warren Wright Koenig, Ph.D. 
University of Washington, 1953 


The continuous countercurrent exchange of ions 
between aqueous solutions and ion exchange resins 
has been studied in a “spinner” apparatus in which 
resin particles settle through the annular space be- 
tween a rotating cylinder and the inner wall of a tube 
of larger diameter. 

The exchange of sodium and hydrogen ions has 
been carried out with Dowex 50, a sulfonated poly- 
styrene resin, and equilibrium data for the system 
0.1N Nat - H+ - SOF - H2O - Dowex 50 (8% D.V.B.) 
has been obtained at about 25° C. 

The hydrodynamic behavior of the resin particles 
under various operating conditions have been observed 
and the effects of the several variables have been 
described by an experimentally derived function of 
dimensionless groups of variables. Mass transfer 
rates have been evaluated in terms of overall and 
individual heights of transfer units. The liquid phase 
apparent mass transfer coefficient and other vari- 
ables have also been brought together in dimension- 
less groups, and the quantitative relationship among 
these groups of variables has been evaluated from 
the experimental data. 

The use of the hydrodynamic and mass transfer 
relationships for the design of continuous counter- 
current ion exchange equipment is discussed in 
detail and an example design calculation is given. 
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HEAT TRANSFER IN FLUIDIZED BEDS: 
EFFECTIVENESS OF GAS-SOLID CONTACT 


(Publication No. 6426) 


Welcome Willard Wamsley, Ph.D. 
University of Washington, 1953 


In recent years, fluidization has become an in- 
creasingly important method of contacting solid 
particles with a gas or liquid stream. The applica- 
tion of fluidization to the chemical industry includes 
numerous processes requiring fluid-solid contact in 
which the solid is present either as a catalyst, one 
of the reactants, or simply an agent for adsorption 
or desorption of heat or mass from the fluid stream. 
In order to utilize this new processing technique to 
its fullest advantage, it is necessary to obtain a com- 
plete understanding of the fundamental factors which 
control the behavior of fluidized systems. 

This investigation is an endeavor to measure 
rates of heat transfer within a fluidized bed between 
the solid particles and the fluidizing medium. The 
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method used involves the transient heating of cold 
particles while being fluidized with a hot gas stream. 
This procedure is entirely independent of mass trans- 
fer and represents a new approach to the problem of 
heat transfer in fluidized beds. 

Four gas-solid systems were used: air-glass 
beads, carbon dioxide-glass beads, air-alumina, and 
air-Dowex-50. Particle sizes ranged from 16/20 to 
110/115 Tyler Standard mesh, and the superficial 
mass velocity of the fluidizing gases was varied from 
118 to 608 lb./hr.-sq. ft. Equations were derived 
which enabled gas-solid heat transfer coefficients to 
be calculated from the rate of recovery of the gas 
temperature during the unsteady state heating of the 
fluidized particles. The coefficients thus obtained, 
which are a measure of the overall bed performance, 
were found to increase with particle diameter and to 
be independent of gas velocity. The magnitude of the 
coefficients ranged from about 0.07 B.t.u./hr.-sq.ft.- 
°F for the 100/115-mesh particles to about 0.9 B.t.u./ 
hr.-sq.ft.- °F for the 16/20-mesh particles. These 
values are less than those reported for fixed beds and 
for single particles. 

Due to the extreme heterogeneity of gas-fluidized 
beds, heat and mass transfer coefficients which are 
based on the overall bed performance bear no simple 


relationship to single-particle or fixed-bed coefficients. 


Both fluid back mixing and fluid by-passing will cause 
apparent transfer rates to be less than predicted for 
smooth unidirectional flow through a uniform dispers- 
ion of solids. Consequently the results of this inves- 
tigation are interpreted in terms of the unique flow 
characteristics observed. It is shown that gas- 
fluidized beds cannot be considered equivalent to a 
uniformly expanded fixed bed, but that a portion of the 
entry gas must be regarded as effectively by-passing 
the solid material present. Only in this way is it 
possible to account for the abnormally low heat trans- 
fer coefficients found. This explanation is consistent 
with the two-phase concept of fluidization, whereby a 
portion of the fluidizing gas passes through the bed 

in the form of bubbles, with the added implication that 
either all or part of this portion of the gas flow is 
equivalent to true by-passing as far as heat or mass 
transfer between the gas and solid is concerned. 
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THE OXYGEN UPTAKE BY PSEUDOMONAS 
FLUORESCENS ON GLUCOSE, XYLOSE, 
ARABINOSE AND ACETATE UNDER 
VARYING CONDITIONS OF SUBSTRATE 
CONCENTRATION AND ENVIRONMENTAL 
TEMPERATURE 


(Publication No. 5341) 


Peter Haynes Watkins, Ph.D. 
Virginia Polytechnic Institute, 1951 


Industrial waste pollution is a problem of con- 
siderable magnitude and of great importance to mod- 
ern industry. One critical aspect of waste pollution 
is reduction of dissolved oxygen in natural waters 
resulting from the oxygen uptake of bacteria while 
digesting organic wastes. 

Fundamental information concerning the effect of 
various physical and chemical factors on the rate of 
oxygen uptake by bacteria was sought by investigating 
the rate of oxygen uptake by Pseudomonas fluorescens, 
a common water organism, as a function of the con- 
centration of substrate and the temperature of en- 
vironment. The substrates were D-glucose, D-xylose, 
L-arabinose and acetate, and the temperatures inves- 
tigated ranged from 15 to 37°C. 

Oxygen uptakes were determined manometrically 
using the direct Warburg method in conjunction with 
resting cell techniques. In all tests 3.0 milligrams 
of Pseudomonas fluorescens (stated as dry bacterial 
protoplasm) were suspended in 2.5 milliliters of 0.05 
molar phosphate buffer of pH 6.8. 

At 25° C, for all substrates with the exception of 
acetate, the rate of oxygen uptake is dependent on 
concentration in the lower concentration ranges, and 
follows the Michaelis-Menten equation. Saturation 
concentrations stated as millimoles per test were 
0.0500 for glucose and 0.600 for xylose. Saturation 
had not been reached in the case of arabinose at the 
highest concentration tested of 0.8000 millimoles per 
test. The rate of oxygen uptake increased with acetate 
concentration up to 0.1000 millimoles per test, and at 
concentrations above this value a decrease in rate of 
uptake was observed. A special equation was devel- 
oped to cover the latter case. 

When substrate concentrations were held constant 
and temperature of the environment was varied from 
15.0 to 37.0 °C the rate of oxygen uptake increased 
with temperature in all cases. For glucose the rate 
of change of the rate of oxygen uptake was 15.8 t 1.6 
microliters per hour per degree centigrade between 
15.0 and 20.0 "C. 2.4 + 0.2 microliters per hour per 
degree centrigrade between 20.0 and 25.0 °C, and 
11.7 + 1.2 microliters per hour per degree centigrade 
between 25.0 and 37.0 °C, when glucose concentration 
was held constant at 0.1000 millimole. For xylose 
the rate of change of the rate of oxygen uptake was 
18.0 t 1.8 microliters per hour per degree centigrade 
between 15.0 and 18.0 °C, 3.9 + 0.4 microliters per 
hour per degree centigrade between 18.0 and 35.0 °C, 
and 16.5 t+ 1.6 microliters per hour per degree centi- 
grade between 35.0 and 37.0 °C when xylose concen- 
tration was held constant at 0.400 millimole. For 
arabinose the rate of change of the rate of oxygen 
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uptake was 10.4 ¢ 1.0 microliters per hour per de- 
gree centigrade between 15.0 and 17.5°C, 0.4 = 0.0 
microliters per hour per degree centigrade between 
17.5 and 30.0°C, and 2.4 t 0.2 microliters per hour 
per degree centigrade between 30.0 and 37.0° C when 
arabinose concentration was held constant at 0.400 
millimole. For acetate the rate of change of the rate 
of oxygen uptake was 19.7 + 2.0 microliters per hour 
per degree centigrade between 15.0 and 18.0°C, 

2.8 + 0.3 microliters per hour per degree centigrade 
between 18.0 and 28.0°C, and 12.5 + 1.3 microliters 
per hour per degree centigrade between 28.0 and 
37.0 °C when the acetate concentration was held con- 
stant at 0.0500 millimole. 
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DIFFUSION IN BINARY LIQUID SYSTEMS 
(Publication No. 6496) 


Robert Francis West, Ph.D. 
Columbia University, 1951 


The intention of this work is to inspect the feas- 
ibility of determining diffusivity values for binary 
liquid systems by the steady state method wherein 
liquid phase boundary conditions are maintained con- 
stant. 

For a two-component system in which diffusion 
occurs in but one dimension, the equimolal counter- 
flow diffusivity, Dyy, is defined, with due regard to 
the frame of reference by the relationship 


_ W, - wy 
Dy = _2 b 


ca 


;Wa # “Wh 


where: Wa, Wb are molal mass rates of flow of con- 
stituents A, B per unit area 


wis Ww, * Wp 


Yp is the point concentration, mol fraction B, 
at which Dy is determined 


d 
a is the instantaneous lineal change of 
concentration of B with distance at Yp: 


and all are measured with reference to a plane normal 
to the direction of mass transfer and fixed relative 

to the observer. The calculation of Dy is simplified 
if w, and wy are each the same at all values of yp, 
which is the case when steady state is achieved. 

The experimental method provides for a flow 
stream at each end of a vertical diffusion channel; 
the lighter component constituting the upper flow 
stream, the denser flowing at the bottom. By thus 
maintaining the terminal concentrations constant, 
steady state is eventually established in the diffusion 
channel, unrestricted bulk flow through the diffusion 


channel being eliminated by confining the volume of 
one of the flowing streams. Steady state is indicated 
when the concentration distribution in the diffusion 
channel is constant with time. The concentration 
distribution is ascertained by optical means based on 
refractive index changes, and requires the accurate 
measurement of the angles of entrance and emergence 
of a line of sight entering and leaving the diffusion 
gradient. At steady state, the mass flow rates of the 
constituents diffusing can be obtained by measuring 
the flow rates of the flow streams and their change 
in concentration on passing the diffusion channel. 

Point values of diffusivity as a function of con- 
centration are calculated from data obtained at steady 
state, using the defining equation, for the system 
MgSO, (aq. soltn.) - H,O over the range of concen- 
tration 0-1.5M, at 32.0°C. While a refinement of the 
method is required to improve the reproducibility of 
the results obtained, their order of magnitude con- 
firms the feasibility of the approach and justifies 
continued efforts with the steady state method for 
liquid boundary conditions. 
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ENGINEERING, CIVIL 
ANALYSIS DESIGN AND TESTING 
OF PRE-TENSIONED PRESTRESSED 
CONCRETE STRUCTURES BY THE 
EQUIVALENT LOAD METHOD 


(Publication No. 6047) 


Istemat Herodotus Fistedis, Ph.D. 
University of Missouri, 1953 


A correction, due to the effect of friction, on the 
amount of prestress necessary to create a desirable 
equivalent load is offered as a supplement to the 
work of Dr. Moorman.* A simple formula is pre- 
sented for the tension that is to be applied by the 
hydraulic jack at one end of the beam, while the other 
end is fastened, which includes the effect of friction 
on the equivalent load. It is important to note that 
for short spans post-tensioned with smooth wires, 
the friction losses being less than 3% can be neg- 
lected for practical purposes. For spans compara- 
tively long the friction effect can be easily introduced 
to the computations. 

A detailed extension of the equivalent load method 
for analyzing post-tensioned concrete structures to 
the analysis of pre-tensioned concrete structures is 
also presented. The equivalent load produced ina 
pre-tensioned concrete beam, unlikely the one pres- 
ent in a post-tensioned beam, is a variable quantity. 
It is a function of the steel and bond stresses of the 
wires. 

General expressions are derived for the prestress 
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moment, shear and equivalent load for a beam pre- 
tensioned with wires having a variable eccentricity. 
The expression for the prestress moment can be 
easily set, then differentiating once with respect to 
the distance the expression for the prestress shear 
is obtained. The equivalent load is the second deriv- 
ative of the moment with respect to the distance. 

A few typical cases are explored for prestress 
moment, shear and equivalent load either by adjust- 
ing the general expressions or by direct differentia- 
tion. Some remarks about the practicality of the 
method are presented. 

Experimental work is carried out to verify the 
presence of the equivalent load in two pre-tensioned 
beams with satisfactory end anchorage. Special 
care was exercised to isolate the effect of plastic 
flow of concrete. It was observed that the pre- 
tensioned wires due to their adequate anchorage 
were producing an equivalent load similar to that 
of post-tensioned wires. 

Reasonably close agreement was observed be- 
tween the theoretical and experimental results ob- 
tained that could justify, as far as the present work 
is concerned, the use of the equivalent load method 
in the analysis of prestressed concrete structures. 


*R. B. B. Moorman, “Equivalent Load Method 
for Analyzing Concrete Structures, A.C.I. Journal, 
405-416, January, 1952. 
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BEARING CAPACITY OF FRICTION 
PILES IN DEEP SOFT CLAYS 


(Publication No. 5966) 


Mohamed Fahmy Ghanem, Ph.D. 
University of Illinois, 1953 


Several theories have been proposed for comput- 
ing the ultimate bearing capacity of a group of fric- 
tion piles. These theories may be divided into two 
principal types: the limiting stress and the ultimate 
load methods. 

The limiting stress method is represented by the 
Converse-Labarre efficiency formula, the method of 
analysis proposed by Masters, and Sieler-Keeney’s 
group efficiency formula. These methods are based 
on the premise that localized failure must be avoided 
and that a group cannot be loaded beyond the stage at 
which the maximum shear stress at the critical 
points on the boundary of the group becomes equal to 
the skin friction of a single pile. 

In the ultimate load method, it is assumed that, at 
failure, the piles in a friction group may slip down- 
ward through the soil as individuals, developing the 


aggregate of their individual full capacities, or they 
may sink with the enclosed soil as a pier. According 
to Terzaghi and Peck, the ultimate capacity of a group 
in which the piles and the soil between them act as a 
pier, is equal to the shearing resistance of the perim- 
eter surface plus the bearing capacity of the base. 

Both methods are based on simplifying assump- 
tions. Their limitations and the extent of their re- 
liability could be determined only on an experimental 
basis. 

In the last two decades, a few short-time field 
loading tests have been carried out in the United 
States to provide experimental information for the 
design of pile foundations for some structures in the 
Morganza and Atchafalaya Floodways of the Lower 
Mississippi Valley in Louisiana, and for the “*Q” 
Street Viaduct in Omaha, Nebraska. Adequate inform- 
ation was not obtained about the shear strength of the 
deposit at the locations of these tests. Furthermore, 
the size, number and loading of the test groups were 
limited by practical and economical considerations. 
Therefore, these field tests did not provide all the 
data necessary for a thorough investigation of the 
factors that influence the ultimate bearing capacity 
of friction groups. Consequently, loading tests on 
model friction groups, consisting of as many as 100 
piles at spacings ranging from 2.5 to 5 pile-diameters, 
were planned and conducted to furnish the necessary 
additional experimental information. 

The results of the model tests indicated the fol- 
lowing: The assumption involved in the ultimate load 
method about the mechanics of failure of a friction 
group is a reasonable approximation. Unless the 
number, spacing and length of piles are such as to | 
exclude group action, the ultimate capacity of a fric- 
tion group depends mainly on the outside proportions 
and the shape of the group and on the characteristics 
of the deposit; it consists of two elements; namely, 
the shearing resistance of the perimeter surface and 
the bearing capacity of a footing, having the propor- 
tions of the base, on the surface of clay. The influ- 
ence of number, spacing and length of embedment of 
the piles on the bearing capacity of the base is small 
and may be neglected without introducing significant 
errors. 

On the basis of the results of field and model 
tests, it is concluded that the ultimate load method 
is satisfactory for the determination of the bearing 
capacity of friction groups in soft clays, and that the 
common limiting stress methods are not adequate to 
predict the ultimate capacity of such a group. It is 
also concluded that the limiting stress methods are 
based on radically simplifying assumptions which are 
neither correct from a theoretical standpoint nor in 
agreement with experimental field measurements. 
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THE RELATIONSHIP BETWEEN MAXIMUM 
STRAINS AND FATIGUE LIVES 
OF STRUCTURAL JOINTS 


(Publication No. 6214) 


Edward William Larson, Jr., Ph.D. 
Northwestern University, 1953 


As a consequence of the many fatigue failures 
which have been recently reported, structural de- 
signers have become greatly interested in the subject 
of fatigue. The interest is in the development of a 
working hypothesis which can be useful for interpret- 
ing the results of fatigue tests and useful for evalu- 
ating the effects of different variables on the fatigue 
strengths of structural members. The interest also 
is in the formulization of specifications for the de- 
sign of structural members subjected to fatigue 
loadings. 

The dissertation presents a hypothesis which re- 
lates the fatigue life of a member to the magnitude 
and range of the maximum tensile strain which occurs 
on the net-section of the member.. As distinguished 
from other hypotheses which relate fatigue lives with 
average stresses or with maximum stresses on the 
net-sections of members, the author’s hypothesis has 
emphasized the important role which deformations 
play in determining the fatigue life of a member. For 
the ranges of fatigue loading ordinarily considered 
in the design of structural steel members, the deform- 
ations of interest are usually in the plastic range of 
the material. Consequently strains are a better meas- 
ure than stresses of the damage which can occur 
within a member as a result of fatigue loadings. 
Strain concentration factors were introduced as a 
means of comparing the effects of different discon- 
tinuities and of properties of materials on the fatigue 
lives of members. 

A study was made of the results obtained by means 
of fatigue tests to determine whether the fatigue lives 
of different types of members were more closely re- 
lated to the maximum tensile strains on the net- 
sections of the members than to the stresses. Included 
in the test programs were various kinds of steels 
either in the form of plates with geometrical discon- 
tinuities or in the form of riveted and bolted joints. 
Various types of fasteners and fastener patterns were 
considered for the joints. Several ranges of fatigue 
loading were considered for each type of plate or 
joint. For several series of tests, the maximum ten- 
sile strains on the net-sections of the members were 
measured by means of SR-4 strain gages. The re- 
sults of these tests were more closely in agreement 
with the author’s hypothesis than with the various 
hypotheses which relate fatigue lives with stresses. 

The hypothesis was useful for interpreting the 
results of the fatigue tests and in evaluating the im- 
portance of different variables on the fatigue proper- 
ties of riveted and bolted structural joints. By means 
of the hypothesis it was possible to evaluate the ef- 
fects of many important variables which could not be 
evaluated by means of other hypotheses. Among such 
variables were the following: (a) the stress-strain 


characteristics of the materials, (b) the clamping 
forces of the fasteners, (c) the degree of hole filling, 
(d) the number and arrangement of fasteners, and 

(e) the roughnesses of the faying surfaces. Based on 
the hypothesis and the results of the fatigue tests, a 
set of recommendations was advanced concerning 
the design of riveted and bolted joints subjected to 
fatigue loadings. 

A procedure, based on the hypothesis, was ad- 
vanced for checking the designs of structural mem- 
bers subjected to fatigue loadings. The procedure 
can serve as a guide for the development of future 
specifications. In the application of the procedure, 
strain-N relationships and strain-concentration fac- 
tor diagrams are required. Assuming that such re- 
lationships and diagrams are given, the procedure 
consists of the following: 

1. For the defined loading conditions, compute the 
magnitude and range of stress to which the member 
is subjected. 

2. From the strain concentration factor diagram 
which is applicable, determine the magnitude of the 
maximum and the minimum tensile strain. 

3. From the strain-N curve corresponding to the 
range of strains being considered, determine the ex- 
pected fatigue life of the joint. 

4. Compare the expected fatigue life of the joint 
with the desired life of the structure. 


Microfilm copy of complete manuscript of 134 
pages, $1.68. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1957. 


BENDING OF A CIRCULAR PLATE HAVING 
A CONCENTRIC CIRCULAR HOLE, CLAMPED 
AT ITS OUTER BOUNDARY, FREE AT ITS 
INNER BOUNDARY, AND SUBJECTED TO AN 
ARBITRARILY LOCATED NORMAL 
CONCENTRATED FORCE 


(Publication No. 6090) 


Charles Harold Samson, Jr., Ph.D. 
University of Missouri, 1953 


The subject of this dissertation is an analytical 
investigation of the bending of a thin circular plate 
having a concentric circular hole, clamped at the 
outer boundary, free at the inner boundary, and sub- 
jected to an arbitrarily located concentrated force 
acting normal to a surface of the plate. General ex- 
pressions for deflection, shears, and moments are 
obtained. 

In obtaining the solution, use was made of the 
small-deflection plate theory. By this theory a par- 
tial differential equation may be stated relating the 
deflection at any point of the median plane of a plate 
to the coordinates of the point, the material and di- 
mensional properties of the plate, and the load acting 
at the point. In the case of the problem considered, 
the load is zero everywhere in the plate except at 
the point of application of the concentrated force. 
That is, for all points other than the load point the 
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differential equation is homogeneous and the solution 
may be expressed as an infinite trigonometric series 
with unknown coefficients. 

At the point of load a singularity exists because 
of the mathematical abstraction of a finite force act- 
ing upon an area of zero magnitude. In order to Sat- 
isfy the given differential equation at every point in 
the plate the total solution may be considered as the 
sum of two solutions, one of which satisfies the hom- 
ogeneous differential equation everywhere in the 
plate and the other of which must not only satisfy the 
homogeneous equation at all points except the load 
point, but must also provide the necessary singular- 
ity at the point of application of the concentrated 
force. 

Applying the technique of Symonds,’ a particular 
solution providing the necessary singularity and still 
satisfying the differential equation at all other points 
may be expressed as a natural logarithm, which may 
in turn be expanded into an infinite trigonometric 
series matching that obtained by the homogeneous 
solution. By adding the two solutions and using the 
boundary conditions, three sets of four simultaneous 
equations in terms of the unknown coefficients result. 
The unknown quantities are then determined from 
these equations. In this way the deflection equation 
is established. With the proper combination of terms 
the equation for deflection is expressed in dimension- 
less form. 

Radial, tangential, and twisting moments, and 
radial and tangential shears are expressed in terms 
of derivatives of the deflection. These quantities are 
obtained in dimensionless form also. 

A plate having a hole of zero radius is considered 
and the deflection equation is expressed. It is found 
that this equation is identical to one previously ob- 
tained for this special case. 

To illustrate the application of the results, a num- 
erical example is considered. Dimensionless plots 
of deflection along a diameter through the load point, 
radial bending moment along the clamped boundary, 
and tangential bending moment along the free bound- 
ary are presented. 

Limitations of the solution are: 

1. Transverse deflections of the plate are small 
with respect to the thickness of the plate. 

2. Dimensions in the plane of the plate are large 
with respect to the thickness of the plate. 

3. The solution for moments and shears at the 
point of application of the load are infinite for the 
theoretical concentrated force. In the practical case 
in which a load is distributed over a very small area, 
the solution for shears and moments must be modi- 
fied in the vicinity of the load. 

4. The load must not be applied at the extreme 
boundaries of the plate. 

0. The material is homogeneous and isotropic. 


6. The elastic limit of the material is not exceeded. 


1. P. S. Symonds, “Concentrated-Force Problems 
in Plane Strain, Plain Stress, and Transverse Bend- 
ing of Plates,” Journal of Applied Mechanics, Vol. 
13, No. 3, pp. 187-191, September, 1946. 
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INTERMEDIATE-FREQUENCY AMPLIFIERS 
USING TYPE-A TRANSISTORS 


(Publication No. 6174) 


Joseph Eugene Alexander, Ph.D. 
Northwestern University, 1953 


Summary 

The use of type-A transistors in intermediate- 
frequency amplifiers for narrow-band systems is 
investigated. The differences in the problems in- 
volved in designing transistor amplifiers and vacuum- 
tube amplifiers are emphasized. A review of tran- 
sistor theory and characteristics is given. 

The approach used in the theoretical investigation 
was to determine the conditions for maximum power 
transfer between two constant resistances when a 
specified band width was to be obtained. The assump- 
tion that the transistor input and output impedances 
are constant resistances over the pass bands of the 
amplifiers is an approximation, but it can be shown 
to be a reasonable one. The effect of resistance in 
the inductive elements on both the power transfer 
and the band width was considered. 

The types of coupling investigated were trans- 
former, L-section, L-section with series-tuned col- 
lector circuits, L-section with series-parallel-tuned 
collector circuits, L-section with series-tuned emit- 
ter circuits, L-section with an additional tuning ele- 
ment between collector and ground, and 7 -section 
coupling. The L-section with series-tuned and ser- 
ies-parallel-tuned collector circuits proved im- 
practical because of the magnitudes of components 
required. 

The simple L-section coupling network can effect 
an efficient transfer of power, but the resulting band 
widths are too broad. It was proposed that lumped 
filters be used to accomplish the desired selectivity 
for L-section-coupled amplifiers. 

Circuits and experimental data for amplifiers 
with the following types of coupling networks are 
given: 

(1) Transformer 

(2) Capacitive 

(3) L-section with a lumped filter 

(4) L-section with series-tuned emitter circuits 

(5) a -section 
All experimental amplifiers were designed for a 
center frequency of 455 kc. 

The transformer-coupled amplifier was built with 
standard i-f transformers (such as are used with 
pentodes) with the parallel secondary condenser re- 
placed by a series condenser. The amplifier hada 
negative gain. 

A four-stage, capacitively-coupled amplifier is 
described. The overall power gain was about 54 db. 
The amplifier was extremely difficult to tune, and 
had the further disadvantage that the band width and 
coupling coefficient required for maximum power 
transfer depended on the d-c operating points of the 
transistors. 
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A three-stage, L-section-coupled amplifier with 
a power gain of about 63 db is described. The tuning 
of the L-sections was not critical with respect to 


power transfer. The amplifier was used with a lumped 


filter composed of constant-k, low-pass and high-pass 
filters in tandem. The filter reduced the maximum 
overall power gain to about 52 db. The band width 
was almost completely independent of both the d-c 
operating points and the particular transistors used. 

The circuit and experimental data for a two-stage, 
L-section-coupled amplifier with a series-tuned 
emitter circuit are given. A power gain of about 38 
db was obtained with this amplifier. The circuit and 
data for a two-stage amplifier with 7m -section coup- 
ling are given. The amplifier tended to be unstable. 
In order to obtain stable operation, the gain was 
reduced. The stable gain was about 34 db. 

A general design procedure is given with examples 
of the design of a capacitively-coupled amplifier, an 
L-section-coupled amplifier with a lumped filter, 
and an L-section-coupled amplifier with series-tuned 
emitter circuits. A method for handling the effect of 
the non-unilateral property of transistors is included 
in the design procedure. 

It is concluded that the L-section-coupled ampli- 
fiers with lumped filters are the most satisfactory 
because of their high stable gain and because of their 
relative freedom from aging, temperature, and unit- 
variability effects. 
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THE ANALYSIS AND DESIGN OF FILTERS 
FOR PULSE RECEPTION 


(Publication No. 6033) 


Luen Bintasan, Ph.D. 
University of Missouri, 1953 


There are problems arising in application such 
as communication, radar and sonar concerned with 
the design of filters for the reception of pulses to 
fulfill certain important requirements including 1— 
maximum signal to noise ratio, 2 — discrimination 
against longer or shorter pulses, 3 — minimum atten- 
uation of the pulse through the filter, 4— minimum 
response shift of the pulse, and 5 — lightness in 
weight, compactness in size and simplicity of the cir- 
cuit elements of the filter. 

The problem was approached by assuming the 
general form of the transfer function of the filter and 
using the Laplacian transformation method to cal- 
culate the response of the filter to four types of pulse 
shapes which were rectangular, sinusoidal, triangular 
and exponential. The response of the filter to Guas- 
Sian noise was also obtained. 

The maximum amplitude of tie output and its 
corresponding time of occurrence as well as the sig- 
nal to noise ratio were calculated and plotted. The 
curves of constant maximum amplitude of the output 


signal were used to indicate the discrimination 
against the longer and shorter pulses. 

The complete solution of one of the filters using 
resistances and capacitances was made for each of 
the four forms of the input pulses. Experimental 
results were found to check fairly well with the cal- 
culated results. The maximum signal to noise ratio 
efficiencies were found to be fairly close to 100 per 
cent and so they are satisfactory for practical pur- 
poses. 

The results of this investigation show that it is 
very convenient to use the response curves made up 
in this study in designing the filters to fulfill the 
mentioned requirements for the reception of pulses. 
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AN INVESTIGATION OF THE 
ENTRAINMENT PHENOMENON IN 
SINGLE-MODE OSCILLATORS 


(Publication No. 6189) 


Edmund Usher Cohler, Ph.D. 
Northwestern University, 1953 


This dissertation presents an investigation and 
analysis of the synchronization properties of quasi- 
linear oscillators. An endeavor has been made to 
study all the useful aspects of entrainment from a 
theoretical point of view. 

The possible states of an oscillator, which is sub- 
jected to entrainment with an external sine-wave 
generator, have been considered. It has been shown 
that certain values of the basic parameters imply 
certain types of operation for all quasi-linear oscil- 
lators. The parameters which are usually at the 
disposal of the operator for variation are: 

1) The difference in frequency between the un- 
disturbed oscillator and the synchronizing signal, Aw , 
2) The amplitude of the synchronizing signal, E. 
The variables which are affected and may be meas- 

ured by the operator are: 

1) The phase angle between the synchronizing 
signal and the oscillatory variable, W , 

2) The amplitude of oscillation, a. 

The method of Kryloff and Bogoliuboff was applied 
to the differential equations of the quasi-linear oscil- 
lator, and the approximate conditions of synchroniza- 
tion obtained therefrom. Referring to an (a, W )- 
phase-plane, it was found that 

1) When Aw 0, the equilibrium prints are 
stable nodal points. The phase angle is Wi - 7/2, 
and the amplitude, a, , is near a maximum value. — 
For an isochronous oscillator at the center of the 
synchronization band Aw =0,W, = -7/2 and 
a, is a maximum. 

2) When Aw is large enough to place operation 
near a point where the oscillator goes out of syn- 
chronization, the equilibrium points may become 
stable focal points. At the lower edge of the band 
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Wi 0, and at the upper edge, ¥,= 7. The ampli- 
tude of oscillation, a,, is near its undisturbed value, 
a). For an isochronous oscillator at the band edges, 
yu, =Oor7,a, =a,o,andAW =E/2a,wW,, where 
@, is the synchronizing frequency. 

3) When Aw is large enough to be just beyond 
the edge of the synchronization band, the equilibrium 
points are unstable nodal or focal points (depending 
on what they were just inside the synchronization 
band). Type I drift cycles may exist around these 
points if the oscillator is non-isochronous. A type I 
drift cycle corresponds to a state in which the os- 
cillator “wobbles” in frequency around that of the 
synchronizing signal, but maintains the same average 
frequency as the synchronizing signal. The ampli- 
tudes at these equilibrium points are less than the 
undisturbed amplitude, a,. The phase angle, YW, , is 
between 0 and - 7. In an isochronous oscillator 
there are no equilibrium points beyond the synchron- 
ization band edge, and only unsynchronized conditions 
exist beyond that point, i.e., there are no type I drift 
cycles. 

4) For Aw great enough there are no equilibrium 
points regardless of whether or not the oscillator is 
isochronous. The oscillator then runs asynchro- 
nously, but its frequency is pulled towards that of the 
synchronizing signal. 

5) In general, increasing the amplitude of the 
synchronizing signal has the effect of increasing the 
band of synchronization and gives rise to focal points 
and type I drift cycles near the band edge. 

6) Consideration of the time of the synchroniza- 
tion transie . revealed that the oscillators which syn- 
chronize most quickly would be those which were 
most inherently stable. That is, those oscillators 
with the greatest developable negative resistance or 
the greatest amount of positive feedback in the oscil- 
latory loop will come to equilibrium fastest. 

The correctness of this analysis was demonstrated 
by experimentation, and by comparison of the math- 
ematical results with those of previous authors work- 
ing on special cases of the quasi-linear oscillator. 

In each instance the agreement with the theory showed 
the method used to be adequate to the degree of ap- 
proximation involved. 
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CURRENT FIELDS IN HOMOGENEOUS 
VOLUME CONDUCTORS WITH SPECIAL 
REFERENCE TO ELECTROCARDIOGRAPHY 


(Publication No. 6353) 


Ernest Frank, Ph.D. 
University of Pennsylvania, 1953 


Supervisor: S.R. Warren, Jr. 


A theoretical and experimental investigation of 
certain aspects of current fields in homogeneous 
volume conductors is applied to some assumptions 


and approximations presently used in electrocardio- 
graphic field theory for the purpose of evaluating 
their validity in quantitative terms. The presenta- 
tion consists of six manuscripts designed for sub- 
mission to professional journals. 


1. THE ELEMENTS OF ELECTROCARDIO- 
GRAPHIC THEORY 


A critical survey of some of the important theo- 
retical ideas of electrocardiography is presented to 
stimulate the interest of electrical engineers so 
sorely needed in this field. The evolution, objectives 
and methods used in electrocardiography are dis- 
cussed as well as elementary electrophysiology of 
the human heart. The concept and use of the heart 
vector is developed from a homogeneous spherical 
conducting model containing a centric current dipole, 
leading to a brief description of the new field of 
vectorcardiography. Limitations and frontiers of 
electrocardiographic theory are emphasized. 


2. ELECTRIC POTENTIAL PRODUCED BY TWO 
POINT CURRENT SOURCES IN A HOMOGENEOUS 
CONDUCTING SPHERE 


The electric potential produced by positive and 
negative point current sources located in a homo- 
geneous conducting sphere is obtained for arbitrary 
source locations and separations. The analysis in- 
cludes and extends previous solutions of similar 
problems and provides many equations useful in both 
experimental and theoretical electrocardiographic 
research. 


3. A THEORETICAL ANALYSIS OF THE IN- 
FLUENCE OF HEART-DIPOLE ECCENTRICITY 
ON LIMB LEADS, WILSON CENTRAL-TERMINAL 
VOLTAGE AND THE FRONTAL-PLANE VECTOR- 
CARDIOGRAM 


The influence of the position of a current dipole 
upon the potential produced at the boundary of a 
homogeneous conducting sphere is applied to some 
commonly used quantities in electrocardiography 
for thirty different eccentric dipole positions which 
bear analogy to the location of the human heart within 
the chest. A novel viewpoint is introduced that should 
clarify the extreme importance of heart-dipole posi- 
tion, as contrasted with indirect mathematical ab- 
stractions used heretofore. 


4. A COMPARATIVE ANALYSIS OF THE 
DOUBLE-LAYER REPRESENTATION OF THE 
HUMAN HEART 


A quantitative theoretical comparison is made 
between the electric potential produced at the sur- 
face of a homogeneous conducting sphere by an ec- 
centric dipole and an eccentric double layer which 
bears analogy to the human ventricles within the 
chest. This analysis gives strong theoretical evi- 
dence that the eccentric dipole approximation is very 
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accurate even when the distance between a body- 
surface electrode and the heart is not large in com- 
parison with the dimensions of the electrically active 
portions of the heart. 


5. A REFERENCE POTENTIAL FOR UNIPOLAR 
ELECTROCARDIOGRAPHIC MEASUREMENTS ON 
MODELS* 


Unipolar electrocardiographic measurements with 
respect to an accurately determined reference poten- 
tial are described for torso models containing a cur- 
rent two-pole immersed in a homogeneous conduct- 
ing fluid. An equivalent bridge viewpoint is introduced 
which gives considerable insight into the electrical 
nature of the measurements. The inherent defect of 
a center-electrode reference system having several 
otherwise advantageous features is investigated and 
analyzed. Experimental difficulties and design fea- 
tures of a practically useful reference potential sys- 
tem are discussed. 


6. THE ZERO-POTENTIAL CONTOUR ON A 
HOMOGENEOUS CONDUCTING CYLINDER* 


The zero-potential contour produced on the wall 
of a homogeneous conducting cylinder by a current 
dipole is investigated for both centric and eccentric 
dipoles located midway between the end-caps of the 
cylinder. Various properties and characteristics of 
the zero-potential contour are discussed. The per- 
pendicular-plane construction which has been used 
by others in conjunction with the null-contour on the 
human subject to determine the orientation of a 
centric dipole is clarified conceptually and the errors 
involved in this construction are determined quan- 
titatively. 


*Calvin F, Kay, M.D., Robinette Foundation, 
Hospital of the University of Pennsylvania, is co- 
author. These investigations were supported in part 
by grants of the National Heart Institute, United 
States Public Health Service. 
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SIGNAL COMPONENT CONTROL 
(Publication No. 6196) 


Donald J. Gimpel, Ph.D. 
Northwestern University, 1953 


The concept of following involves a “command 
signal” and a “directly” or “indirectly controlled” 
variable which we desire to have follow the signal. 

In the physical systems under consideration the 
operation of following is not perfect. The controlled 
variable may be considered to be formed of the com- 
mand signal plus transient and aperiodic error terms. 

The control systems considered are assumed to 
be described by linear differential equations of arbi- 


trary order. The command signal is assumed to be 
described with sufficient accuracy in a time interval 
by a polynomial in t (time) of arbitrary degree. 

The thesis develops the design techniques of the 
Signal Component Control device. In brief, the pri- 
mary object of the Signal Component Control device 
is to so shape the command signal that the indirectly 
or directly controlled variable will be equal to the 
command signal for all time greater than or equal to 
a fixed delay time T. During the time interval be- 
tween the initiation of the command signal and T, the 
controlled variable will be nearly equal to the com- 
mand signal. It is intended to achieve this objective 
in such a way that: 

1. The controlled variable will, at all times, con- 
tain a component which is identical to the command 
signal. 

2. Ina very short time (usually this will be made 
less than one-half the longest natural period of os- 
cillation of the control system), all aperiodic devia- 
tions of the controlled variable from the command 
signal will be reduced to zero. 

3. In the same short time each natural mode of 
the control system will be reduced to zero. 

A second objective might be to make the controlled 
variable follow a derivative of the command function. 
It is possible to realize this and other objectives as 
well. 

Two generalizations follow from the SCC design 
criteria as stated in the first chapter. The first 
fundamental generalization is: If the command func- 
tion can be expressed as a polynomial of degree n in 
t, and if a linear system can be characterized by a 
linear differential equation of kth order, then the SCC 
device can fulfill the SCC criteria upon proper ad- 
justment and, further, this result is independent of 
the magnitude of the coefficients of t in the repre- 
sentation of the command signal. 

The second generalization is: If two unilateral 
systems of order j and k are SCC compensated for a 
command of order m and n respectively, and if the 
two systems are placed in tandem then the resultant 
system is of j plus k order and compensated for a 
command of order m or n, whichever is less. 

Test results are given for first and second order 
compensated control systems. The compensated sys- 
tem is then compared to an uncompensated control 
system made up of the same system components but 
without the SCC device. Improved performance is 
shown for the compensated system. 


Microfilm copy of complete manuscript of 242 
pages, $3.03. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-1963., 





ENGINEERING 





THE APPLICATION OF INFINITE 
MATRICES TO DISCONTINUITIES IN 
RECTANGULAR WAVEGUIDES 


(Publication No. 6221) 


Harold Fletcher Mathis, Ph.D. 
Northwestern University, 1953 


This investigation is concerned with the develop- 


ment of a new theoretical method for determining 


the characteristics of waveguide discontinuities. The 


new method is characterized by the use of infinite 
matrices. Waveguide steps, thick irises, stubs, and 


posts in rectangular waveguides were studied. For- 


mulas for calculating the reflection coefficients for 
these discontinuities were derived. 

The waveguide system is divided into uniform 
sections where the electric and magnetic fields can 
be expressed as the sum of the fields for an infinite 
number of waveguide modes. Associated with each 


ENGINEERING, HYDRAULIC 
RIPPLE FORMATION AND ITS 
RELATION TO BED-LOAD 
MOVEMENT 


(Publication No. 6389) 


Hsin-Kuan Liu, Ph.D. 
University of Minnesota, 1953 


Sediment transport is a very complicated prob- 
lem. Ripples or sand waves appear on the moveable 
bed of a channel shortly after general movement has 
begun. The study of such a phenomenon is obviously 
necessary in order to understand more thoroughly 
the mechanics of bed-load movement. 

The objectives of the present research were: 

(1) Study of the mechanism of ripple formation and 
determination of the critical condition at which rip- 
ples form; (2) Experimental determination of the 


of these modes, there are two mode coefficients 
which indicate the relative magnitudes of the mode 
progressing in a positive direction and the mode pro- 
gressing in a negative direction. 

The boundary conditions at the junctions between 
adjacent sections of waveguide yield equations re- 
lating the mode coefficients and the space variables. 
The space variables are eliminated by the use of 
Fourier series methods to obtain infinite systems of 
linear equations relating the mode coefficients. 

In order to put the equations relating the mode co- 
efficients in matrix form, it is necessary to express 
the mode coefficients as infinite column matrices. 
This requires that the mode coefficients be reordered 
so that they are countable. When this is done, the 
infinite linear equations relating the mode coeffici- 
ents are put in the form of matrix equations. These 
matrix equations are solved for the desired unknown 
mode coefficients in terms of the known mode co- 
efficients. 

Since there is no general method for finding the 
inverse of an infinite matrix, it is not possible to 
obtain exact practical formulas which describe the 
characteristics of a discontinuity. However, it is 
possible to examine the matrix equations which are 
obtained for specific types of discontinuities and to 
observe that it is necessary to consider only a few 
elements in the matrices as being different from 
zero. This was done for the types of discontinuities 
listed above and useful formulas were obtained. 

Experimental data for various types of discon- 
tinuities are given. These data are compared with 
values which are calculated using the derived for- 
mulas. The two sets of data check well within the ples form can be written in the form 
accuracy of the experimental data. 

The infinite matrix method for theoretical study ve = function (dV«/y ) (40) 
of waveguide discontinuities has the advantage over Ve 
other methods in that it requires the use of fewer 
advanced mathematical concepts, the formulas which 
are obtained are simpler, and the formulas are valid 
for more general types of discontinuities. 


quantitative relationship between sand wave motion 

and amount of bed-load transported; and (3) Investi- 
gation of the equilibrium condition between the flow 
of water and the characteristics of the sediment. 

Properties of an alluvial stream and sediment 
properties are briefly discussed. Fall velocity of 
sediment particle is considered to be an important 
parameter inthis research. The values of fall ve- 
locity were computed by assuming that sediment is 
spherical. Mean (or median) size was considered to 
represent the sediment size. Most data were taken 
from results of previous investigators and were 
analyzed according to the writer's method. Some 
experiments were carried out by the writer in order 
to give additional support to the theoretical investi- 
gation. Data pertaining to sand transported by wind 
were also used to check the theory. Experiments 
were conducted in a 40 ft long recirculating, labora- 
tory flume. The inside dimension of the channel was 
1 ft wide and 2 ft deep. Two types of sediment were 
used in the tests, Ottawa 20-30 sand, and Missouri 
River sand. (d=0.2mm) Tap water was used through- 
out the test. 

The literature on the mechanics of ripple forma- 
tion is briefly discussed. It is proven in this research 
that ripples are primarily caused by the rapid ve- 
locity changes near the bed. The acting force of the 
flow upon the sediment is a function of the shear 
velocity, V*. The resistance of the sediment to any 
change of bed configuration is a function of fall ve- 
locity Vz. Ripples form if the acting force is equal or 
greater than the resisting force. Consequently an 
equation denoting the critical condition at which rip- 


The functional relationship was determined through 
experiments. 

It was found also that sediment transportation is 
in the form of sand wave motion after the beginning 
of bed load movement and before the sediment is 
transported by saltation. Translatory motion of the 
sediment is insignificant. 
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The mechanics of the equilibrium condition of the 
flow over a movable bed was theoretically investi- 
gated on the assumption that “the ratio of the dynamic 
force to the viscous force of the flow is a function of 
the Reynolds number of the sediment particle, dV«/v. 
An important equation of the form 





VisV Tb _ : Vid 
v, ¥ (7; - = yy = function ( < ) (86) 
was obtained. The unknown function in Eq. (86) was 
determined by plotting experimental data. The equa- 
tion is applicable to both laboratory channels and 
natural streams, and is valid for various kinds of 
sediment and different fluids. 
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ENGINEERING, MECHANICAL 

AN INVESTIGATION OF METHODS OF 

PREDICTING THE PERFORMANCE OF 
AUTOMATIC CONTROLS 


(Publication No. 6133) 


Ernest Allen Baillif, Ph.D. 
University of Minnesota, 1953 


The study of process control is one which will 
inevitably receive much more attention in the near 
future. Faced with today’s ever increasing automatic 
production problems, the time is fast arriving when 
more thought must be given to the design of a process 
and controller as a unit, in advance of actual con- 
struction. 

In order to accomplish this design, the entire 
system must be represented mathematically. A 
method which has received little attention in the past 
is that of expressing the process and controller asa 
system of resistances and capacities. When it is 
assumed that these are constant over a certain nar- 
row range of control, and that the controller is a 
linear device, the result is a series of linear differ- 
ential equations with constant coefficients. 

One purpose of this thesis is to set up the defin- 
ing differential equations for a number of common 
combinations of processes and controllers. These 
are extended from the one capacity process witha 
proportional controller with no time lag, or capacity 
resistance pair, to a three capacity process witha 
three response controller which possesses in itself 
two separate time lags. This is not intended to be an 
exhaustive treatment but includes enough cases of 
both simple and complex nature to indicate a method 
of attack for the problem in general. 

The applicability of the method is checked by 
means of a thermal analog on which a three capacity 
and a two capacity process are investigated. The 
actual results of these experimental tests are then 


compared with the analytical results using the method 
as outlined above. The very close comparison indi- 
cates that the general method is applicable and yields 
very usable results. The solutions of the equations 
are carried out with the aid of an electronic analog 
computer. This equipment is very useful for this 
type of problem and will undoubtedly play an impor- 
tant role in this field. This of course is a time sav- 
ing method; the equations may also be solved by the 
classical method familiar to engineers, as indicated 
in one section of this thesis. 

Some interesting conclusions result from the 
stability considerations in connection with the above 
mentioned differential equations. Using Routh’s 
criterion, the effects of adjustments of the control 
responses on the transient behavior are indicated. 
Certain of the results revealed by this method tend 
to contradict some generalities based on more well 
known simple systems. For example, for some of 
the more complicated systems, the effect of an in- 
crease in any one of the control responses may be to 
increase or decrease the stability depending on the 
values of the other constants. 

Finally, the equations and their solutions show 
quite conclusively that both the proportional and the 
rate responses may possibly be omitted by proper 
sizing of certain capacities and resistances in the 
process. This could very well lead to a controller 
which is greatly simplified. This of course would be 
a very noteworthy advance in the field, due to the 
fact that all of the unused flexibility existing in most 
commercial controllers today is quite costly, and 
their proper adjustment very difficult to achieve in 
certain cases. Of course, again, this simplification 
could stem only from a complete investigation of the 
system prior to its actual construction. 
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COMPRESSIBLE FLUID FLOW THROUGH 

RECTANGULAR SHAPED PASSAGES OF 

VARYING CROSS-SECTION BOUNDED BY 
THREE PLANE WALLS 


(Publication No. 6185) 


Edward Norton Cantwell, Jr., Ph.D. 
Northwestern University, 1953 


A study was made to determine the effect of the 
length-height ratio as the critical factor affecting 
discharge characteristics of a rectangular shaped 
passage of varying cross-section bounded by three 
plane walls. Measurements were made of mass flow 
rates and pressure conditions in the passage along 
with optical analyses of the flow patterns determined 
from schlieren photographs. The fluid used in this 
investigation was superheated steam at inlet pres- 
sures which varied from 40 inches Hg. to 130 inches 
Hg. The overall pressure ratios ranged from 0.27 
to 0.91 and the length-height ratio of the passage 
varied from 0.10 to 21.65. 
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For passages of length-height ratios of 0.10 and 
0.49, the mass flow rate had no limiting value in the 
range of pressure ratios investigated. The mass 
flow rate for a passage of length-height ratios of 1.03 
had an essentially constant flow rate for pressure 
ratios less than 0.3. 

Passages of length-height ratios greater than 
approximately three evidenced an essentially constant 
mass rate of flow for pressure ratios less than 0.54. 
Increased friction for passages with length-height 
ratios greater than ten reduced the mass flow rates 
at all pressure ratios. 

The flow patterns of these passages were analyzed 
by means of schlieren photographs. It was shown that 
oblique shocks were produced in the passages down- 
stream from the vena contracta formed by the fluid 
entering the passages at the same pressure ratios at 
which the flow rates became essentially constant. 
Thus, the conclusions deduced from the mass flow 
measurements were substantiated by the flow patterns. 

The flow patterns for the passages of length-height 
ratios greater than 2.95 were found to be as follows. 

For low values of the pressure ratios the flow 
stream converged as it entered the passage then di- 
verged thus providing a passage configuration which 
produced a supersonic flow. The diverging jet con- 
tacted the walls of the passage causing the formation 
of an oblique shock in the passage followed by oblique 
shock reflections which decreased in magnitude. The 
outlet velocity of the passage was supersonic as dem- 
onstrated by the formation of oblique expansion waves 
at the exit. The shock configuration in the passage 
was changed as the pressure ratio was increased. 
Normal shocks were produced and moved upstream as 
the pressure ratio was increased. The initial oblique 
shock and thus the upstream flow was unchanged until 
a pressure ratio of approximately 0.54 was attained. 
For pressure ratios above this value, the changes in 
the downstream pressure affected the upstream flow 
and thus the mass flow rate was altered. 

The same phenomena were noted in the passage of 
length-height ratio of 1.03 except that the pressure 
ratio corresponding the disappearance of the oblique 
shock was approximately 0.3 rather than 0.54. 

The passages of length-height ratios 0.49 and 0.10 
evidenced no oblique shocks and the flow conditions 
were altered for changes in the discharge pressure 
for all pressure ratios. 

It was, therefore, proposed that the flow character- 
istics through these passages of differing length-height 
ratio may be considered as a continuum. The pressure 
ratio for the attainment of an essentially constant mass 
rate of flow may be considered to be zero for a length- 
height ratio of practically zero. This critical pres- 
sure ratio will increase continuously as the length- 
height ratio is increased reaching a value of 0.3 ata 
length-height ratio of 1.03 and reaching a maximum 
value of 0.54 for length-height ratios of 2.95 and over. 
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THE EFFECT OF COMBUSTION TIME ON 
KNOCK IN A SPARK-IGNITION ENGINE 


(Publication No. 6193) 


Donald Roger Diggs, Ph.D. 
Northwestern University, 1953 


As a result of intensive research on the problem 
of knock in spark-ignition engines, it has been shown 
that the exposure time of the end gas is of paramount 
importance in the knock phenomenon. From a physi- 
cal standpoint, knock results when the pressure and 
temperature of the unburned portion of the fuel-air 
mixture exceed certain critical values for a sufficient 
length of time. It follows, therefore, that the knock- 
ing tendency should be diminished by a reduction in 
the residence time of the end gas. Accordingly, an 
investigation has been conducted to determine the 
effect of reducing the residence time of the end gas 
on knock in a spark-ignition engine under a number 
of operating conditions. 

A single-cylinder L-head engine was used in this 
investigation. In order to control the combustion 
time (and hence the end-gas residence time), a special 
cylinder head with 17 spark plugs was provided. 
Three different individual plugs, as well as all plugs 
firing together, were used for ignition while the en- 
gine was operated at several different speeds and 
fuel-air ratios. At each operating condition, data 
were obtained to determine the combustion time, out- 
put, octane requirement, and the maximum pressure 
and temperature of the end gas. Additional tests were 
made to ascertain the effects of temperature-sensi- 
tive fuels and deposits in the combustion chamber on 
some of the above-mentioned criteria of engine per- 
formance. 

It was found that, at each operating condition em- 
ployed, firing 17 spark plugs simultaneously resulted 
in a combustion time of about 60 per cent of that ob- 
served when firing one plug in about the normal loca- 
tion in the cylinder head. A substantial decrease in 
the octane requirement of the engine accompanied 
this reduction in combustion time. The magnitude of 
this reduction ranged from about 15 octane numbers 
at an engine speed of 900 rpm to 3 octane numbers at 
2700 rpm. Approximately the same decrease in com- 
bustion time as that observed between firing the single 
plug in the normal location and firing all 17 plugs to- 
gether could be obtained by firing one plug in the 
center of the combustion chamber rather than one 
near the end of the chamber. When the combustion 
time was decreased in this manner, however, there 
was little change in the engine octane requirement 
because the location of the spark plug was as impor- 
tant as the combustion time in determining the octane 
requirement. 

The maximum pressure and maximum temperature 
of the end gas at any given operating condition were 
increased only slightly ‘as the combustion time de- 
creased. Essentially the same decrease in octane 
requirement was observed whether temperature-sen- 
sitive reference fuels or primary reference fuels 
were used to determine the octane requirement of the 
engine. In the presence of combustion chamber 
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deposits multiple ignition was less effective in re- 
ducing the combustion time; the reduction in the oc- 
tane requirement was correspondingly decreased but 
was still significant, especially at low engine speeds. 

The use of 17 spark plugs firing together in- 
creased the power output only slightly. Variations 
in the combustion time caused by changing the loca- 
tion of an individual plug had little, if any, effect on 
power output. Engine economy followed a similar 
pattern. 

It should be borne in mind that these results are 
based on particular experimental conditions and with 
a specific engine. It is possible, therefore, that some 
of the results cannot be generalized to cover all spark- 
ignition engines. It does seem reasonable to conclude 
that a significant decrease in the octane requirement 
of a spark-ignition engine can be accomplished with- 
out any detrimental effects on the other aspects of 
engine operation. 


Microfilm copy of complete manuscript of 122 
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RADIANT HEAT EXCHANGE FACTORS 
FOR A SCREENED SYSTEM 


(Publication No. 6202) 


Eugene Ezra Hendren, Ph.D. 
Northwestern University, 1953 


In this work an investigation has been made of the 
effect of screening upon the net radiant heat exchange 
between two parallel plates, infinite in width and 
length, but separated by a finite distance. The sys- 
tem considered has surface emissivities which may 
vary between zero and unity. Thus, the factor which 
relates the net rate of radiant heat exchange per unit 
area between the source and sink surfaces to the 
difference of the fourth powers of their absolute tem- 
peratures and the Stefan-Boltzmann constant is des- 
ignated os in accordance with accepted nomenclature. 

Several simplifying assumptions and restrictions 
have been made upon the system components in order 
to simplify the problem to a point where it is possible 
to obtain a solution. Briefly, they are as follows: 

1. The perforations in the screen must be uniform 
in size and symmetrically spaced throughout. 

2. The screen must be sufficiently thin and its 
thermal-conductivity sufficiently high to permit the 
assumption of uniform temperature throughout. 

3. All surfaces are assumed to be ‘gray’ and the 
substitution of emissivity for absorptivity for each 
surface is assumed to be justified. 

4. Equilibrium conditions of temperature are 
assumed to exist. | 

0. Each plate is assumed to be completely opaque. 

6. The surface of each plate is assumed to be 
rough so that diffused radiation leaves each surface. 

An equation was then developed expressing the 
radiant heat exchange factor, (7113, as a function 
of the four independent system variables: namely, 


the emissivities of the source, sink, and screen sur- 
faces; and the percentage of hole area in the screen 
to the total area. The resulting equation is as follows: 


opts = € 1€3F i12,(P1 + P2 v.« . V9) + 


€1€2 €3(1-Fi2p)(A1+A2+ 
€,(Al + A2+ ..09) +€ ,(1A + 2A+. 


..09)(1A+2A+ .. 90) 
. 90) 





in which subscripts 1, 2, and 3 refer to source, screen, 
and sink surfaces respectively; Fy 9) is the configu- 
ration factor expressing the percentage of the radia- 
tion leaving surface 1 which is intercepted by the 

hole area of the screen, identical to the percentage 

of hole area to total screen area for the system con- 
sidered; € is emissivity; and (Pl + P2 + ..V9), (Al + 
A2 + ..09), and (1A + 2A + ..90) are sums of infinite 
series which were obtained in the development of the 
above equation. 

Data have been calculated for more than 200 com- 
binations of values assigned to the independent var- 
iables and have been plotted in families of curves to 
facilitate their use. Following are the conclusions 
drawn from this investigation: 

1. When the emissivities of the source-sink sur- 
faces are different, <1; is independent of which 
surface has the higher emissivity. 

2. fis _ is essentially linear with €2 for val- 
ues of Fj9, between 0.50 and 1.00. An exception 
arises when the source-sink emissivities are below 
approximately 0.20. 

3. When the source-sink emissivities are relatively 
high, 0.7 to 1.0, two conclusions can be drawn: 

a. cyis_ is essentially linear with €2 at 
constant F12h. 

b. 13 
stant €2. FS 

4. The effect of screening is more pronounced at 
high source-sink emissivities than at low values of 
emissivity. Hence, where screening is most nec- 
essary (high surface emissivities and an appreciable 
difference in the surface temperatures), it also has 
the greatest effect in reducing the net radiant heat 
exchange. 

5. When the source-sink emissivities are low, 

is is essentially independent of € 2 for values 
Of Fy, between 0.5 and 1.0. Hence, the screen 
emissivity is of little consequence when the hole area 
is more than 50% of the total screen area. However, 
for screens with less than 50% hole area down to and 
including solid screens, the effect of screen emis- 
sivity upon the net radiant heat exchange increases 
considerably. 


is nearly linear with Fy9, at con- 
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AN INVESTIGATION OF METHODS FOR 
DETERMINING THE BEHAVIOR OF 
SUCKER ROD OIL WELL PUMPING 

SYSTEMS 


(Publication No. 6143) 


Richard James Howe, Ph.D. 
University of Minnesota, 1953 


This thesis represents a detailed investigation of 
various methods for determining the behavior of 
sucker rod oil well pumping systems by analytical 
and experimental means. The equations of motion 
for the complete pumping system are developed, to- 
gether with the appropriate boundary conditions. The 
solutions of special cases are given, since the com- 
plete analytical solution appears to be not only im- 
possible but also impractical. In order to approxi- 
mate the behavior of the complete system, the con- 
tinuous members are divided into a number of lumped 
values of equal masses and equivalent springs. The 
degree of approximation caused by the subdivision of 
continuous bars was investigated analytically and 
found to be within the percentage error caused by the 
other assumptions and approximations if a reasonable 
number of divisions are taken. Using the analytical 
solutions to check the experimental results, the be- 
havior of the sucker rod pumping systems was studied 
_ with an electrical analog and an electronic computer. 

The design of an electrical analog is outlined in 
detail as it applies to the study of multi-mass sys- 
tems. The experimental results check closely with 
the analytical solutions in all cases; however, con- 
siderable difficulty was encountered in designing an 
electrical valve to simulate the valves in the actual 
pumping system. It appears that some type of vacuum 
tube valve with desirable characteristics could be 
constructed if sufficient funds were available. 

The Reeves Electronic Analog Computer was 
applied successfully to the study of the complete 
pumping system by means of a unique electronic valve 
arrangement. The electronic valve was designed to 
couple and uncouple the sucker rod string and the 
fluid column depending upon the sign of the velocity 
of the lowest mass on the sucker rod string. This 
was accomplished by dividing the velocity by its 
absolute value to obtain a square wave which was used 
to control limiters which in turn controlled the cou- 
pling terms in the equations of motion for the two sys- 
tems. The solution of problems using the REAC was 
limited by the speed of the mechanical servo’s. The 
use of electronic servo’s, which have been developed 
recently, would extend the scope of conditions which 
could be studied. The design of this electronic switch- 
ing arrangement and the successful simulation of the 
complete pumping system on the electronic computer 
are important contributions of this thesis, because it 
will now be possible to study these systems on an 
experimental basis to determine the effect of all of 
the interrelated variables. 

The general conclusion regarding this study is 
that the complete analytical solution of the problem 
is impractical; and therefore recourse must be made 
to the use of approximate solutions and various types 


of experimental analogs and computers. The solu- 
tions for special cases were obtained and found quite 
useful as an approach to the actual problem. The 
electrical analog was investigated and an orderly 
design procedure was developed; however, the inher- 
ent difficulties with the electrical components avail- 
able to simulate the valves limited the investigation 
to special cases only. The complete problem was 
studied successfully on the Reeves Electronic Analog 
Computer by means of a unique simulated electronic 
valving arrangement. Therefore, this experimental 
method appears to be the most promising means of 
studying this complex problem at this time. 


Microfilm copy of complete manuscript of 322 
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AN EXTENSION OF THE LAW OF 
CORRESPONDING STATES 


(Publication No. 6386) 


Warren Edward Ibele, Ph.D. 
University of Minnesota, 1953 


As suggested by recent works in the field of statis- 
tical mechanics, the conventional two parameter 
statement of the principle of corresponding states as 
related to gases, has been extended by the introduc- 
tion of dimensionless parameters related to the po- 
larity, shape and mass of the gas molecules. The 
parameters are composed of macroscopic quantities 
analogous to microscopic properties having demon- 
strated or proposed validity when the methods of 
statistical mechanics are employed in prescribing 
gas behavior. 

Standard compressibility charts are constructed 
from the experimental compressibility measurements 
available for the inert, heavy gases Argon, Krypton 
and Xenon. Though arbitrary, the use of such a real 
gas model as standard avoids the assumption of a 
particular equation of state as representing the prin- 
ciple of corresponding states which, properly form- 
ulated, makes no reference to any particular equation 
of state. The extent, accuracy and consistency of the 
experimental data for these gases recommend their 
use if only on pragmatic grounds. Reduced temper- 
ature and “ideal” reduced density are the two para- 
meters selected to represent the behavior of the 
standard compressibility factor, the latter quantity 
being defined in terms of the critical pressure and 
temperature, thus avoiding the introduction of the 
critical density which is less accurately known and 
known for fewer substances than the critical temp- 
erature and pressure. Standard compressibility 
factor versus reduced temperature charts with ideal 
reduced density as parameter were constructed using 
the experimentally measured compressibility factors 
for Argon, Krypton and Xenon. These charts cover 
the region from the vapor pressure curve to a re- 
duced temperature of 4.50, with isometrics given at 
frequent intervals in the range 0.10 to 3.00. 
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The original compressibility data for thirteen 
polar gases have been placed in the same coordinates 
as those used in portraying the standard in order to 
obtain the departures of the experimental compressi- 
bilities of these gases from those given by the stand- 
ard. These departures are expressed in terms of the 
ratio of the compressibility factor of the polar gas in 
question to that of the standard for the same values 
of the reduced temperature and ideal reduced density. 
This ratio is correlated with a reduced dipole para- 
meter shown to be significant in describing the be- 
havior of polar gases. The correlation is established 
in the region bounded by the vapor pressure curve, a 
reduced temperature of 1.4, and an ideal reduced 
density value of 2.0, the correlation being terminated 
at these reduced temperature and density limits due 
to insufficient experimental data. 

For engineering use, correction charts are pre- 
pared of the ratio of actual to standard compressibil- 
ity versus ideal reduced density with reduced temper- 
ature as parameter, at values of 0.10, 0.20, 0.30, 
0.40 and 0.50 of the reduced dipole parameter. For 
a limited reduced density range the same ratio of 
actual to standard compressibility can be obtained by 
use of one chart and an algebraic expression linear 
in the density. The validity of the extension is tested 
by demonstrating its ability to reduce very signifi- 
cantly the large deviations noted for highly polar 


gases from currently available compressibility charts, 


and in one case, to predict with good accuracy, the 
compressibility for a polar gas not included among 
those on which the extension of the law of corres- 
ponding states is established. An indication is given 
of how well the extension would hold at the critical 
point. 
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CONVECTIVE HEAT TRANSFER FROM 
A ROTATING DISK 


(Publication No. 6259) 


Robert Lyle Young, Ph.D. 
Northwestern University, 1953 


This investigation was undertaken to determine 
experimentally values of surface coefficients of heat 
transfer by convection from an isothermal horizontal 
disk facing upward. Convection coefficients were 
determined for the disk at rest and in rotation about 
an axis normal to its surface for rotational speeds 
of 0 to 500 RPM and differences of surface and bulk 
air temperatures of 8 to 60 F. 

1) Reliable data for heat transfer by natural con- 
vection from a stationary plate facing upward were 
desired to serve as a basis of comparison with the 
forced convection data obtained by rotating such a 
plate. Equation 6-1 has been developed from the ex- 
perimental results of this investigation to express 
the surface coefficient of heat transfer by natural 


convection from a horizontal plate facing upward in 
air. 


h = 0.195 (A 1)?-42 where Atis in degrees F (6-1) 


h is in Btu/hr ft2 F 


Values determined from equation 6-1 deviate by 
as much as 15 percent from values found by other 
investigators. It is believed that this deviation is due 
to the apparatus utilized which differed from that of 
previous investigators in that a more nearly isother- 
mal surface could be maintained, and unaccounted- 
for edge losses were prevented by use of a “thermal 
guard.” 

2) No experimental information is available for 
predicting surface coefficients for heat transfer by 
convection when a horizontal plane is rotated about 
an axis normal to its surface. The Reynolds number 
for such a surface has been previously defined as 
follows. 

 4n r 
Re > 


This investigation shows that for rotational speeds 
such that the Reynolds number is greater than 
500,000, the upward movement of fluid due to natural 
convection is insignificant and the following equation 


is valid. 


2 
N 9 (3-28) 





0.40 


= 0.56(N p, Np,) (6-3) 


Nyy 
Fluid properties in equations 6-3 and 3-28 were 
evalusted at a temperature halfway between the sur- 
face temperature and bulk fluid temperature. The 
significant length was taken as the total radius of 
the heat transfer surface. 

Equation 6-4 has been developed from the results 
obtained in this investigation and is valid for a plate 
rotating in air at such an angular velocity that the 
Reynolds number is greater than 500,000. 


0.38 


WwW is in RPM (6-4) 


h is in Btu/hr ft” F 


3) In the case of a horizontal disk facing upward 
and rotating at such an angular velocity that the 
Reynolds number is less than 500,000, this investi- 
gation shows that both natural convection and forced 
convection effects are important. Equation 6-6 which 
is valid for a horizontal disk facing upward in air 
and rotating at such an angular velocity that the 
Reynolds number is between zero and 500,000 was 
developed as follows from the results obtained in 


this investigation. 


h = 0.35( w ) where 


N 0.38 
Re, j 





NrRe 
S 0.195 l = Oo At 
h | ( Nre’ ) 
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In this equation, the NRe/NRe, term is the ratio of 
the actual Reynolds number to the critical Reynolds 
number of 500,000. Equation 6-6 gives values of h in 
Btu/hr ft? F if w is in RPM and At is in degrees F. 

4) An analytical solution for the case of convective 
heat transfer from a rotating disk has been proposed 
by Wagner. Wagner’s equation predicts values for 
the convection coefficient some 30 percent lower than 
those determined experimentally. 

5) The variation of local convection coefficient 
with radius of the heat transfer surface was investi- 
gated. It was found that for both natural and forced 
convection the local convection coefficient was almost 
constant for radii near the center of the disk and in- 
creased rapidly near the disk edge. The percent 
change in local convection coefficient with radius was 
greater for the stationary plate than for the rotating 
plate. 
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A REFINEMENT OF THE THEORY OF 
BUCKLING OF RINGS UNDER UNIFORM 
PRESSURE 


(Publication No. 5944) 


Arthur Peter Boresi, Ph.D. 
University of Tlinois, 1953 


A general variational theory of elastic stability 
that was originated by E. Trefftz is applied to the 
problem of buckling of rings of rectangular cross 
section that are subjected to uniform external pres- 
sure. The theory is believed to be more rigorous 
than previous treatments of the problem since it avoids 
conventional assumptions of curved beam theory, such 
as the assumptions that plane sections remain plane 
and that radial stresses vanish. The classical result 
of Levy is confirmed for a ring of infinitesimal thick- 
ness. New results are obtained which show the effect 
of the finite thickness of a ring on the coefficient in 
the buckling formula. 

Recent refinements in the theory of cylindrical 
shells that were instituted by Epstein and elaborated 
by Kennard cast doubts on the validity of the usual 
assumption that normals to the middle surface of a 
shell remain normal during deformation of the shell. 
These doubts are particularly pertinent for buckling 
problems since the solutions of these problems prove 
to be extremely sensitive to approximations. 

It is possible to free the theory of buckling from 
arbitrary physical assumptions, such as the assump- 
tions that are commonly used in the theories of beams, 
plates, and shells, for E. Trefftz, in 1933, developed 
an exact analytical theory of elastic stability. Sur- 
prisingly, Trefftz’s theory has received very little 
attention. Recently, however, Langhaar applied 
Trefftz’s theory to the problem of torsional-flexural 
buckling of columns. 


In the present paper, Trefftz’s theory is applied 
to the problem of buckling of rings of rectangular 
cross section under the action of uniform external 
pressure. Stevens recently demonstrated that the 
buckling load of a ring is affected significantly if the 
external forces remain directed toward the original 
center of the ring instead of remaining normal to the 
surface of the ring when buckling occurs. Both types 
of loading (central loading and normal loading) are 
investigated in the present work. The ring under 
consideration is referred to cylindrical coordinates 
(r, 6, Z). The plane stress assumption (co, =Trz = 
Tgz = 0) is used. Also, the radial and circumferen- 
tial displacements (u, v) are assumed to be independ- 
ent of z. Actually, neither of these assumptions is 
justified rigorously, unless v = 0. Slight departures 
from plane stress and slight anticlastic deformations 
of the curved surfaces (denoting dependence of the 
displacements on z) are known to occur in the bend- 
ing of curved beams. For a wide ring, the anticlastic 
deformations are probably confined principally to 
strips near the edges, and our assumptions may then 
be expected to be fulfilled approximately. For a nar- 
row ring, the anticlastic deformations alleviate the 
effect of Poisson’s ratio, and the buckling pressure 
is determined approximately by the solution for the 
case U = 0, irrespective of the value of U. Analo- 
gously, the flexural stiffness of a flat plate that is 
subjected to cylindrical bending is increased by the 
factor 1/(1-u “), whereas this factor does not appear 
in beam theory because of the anticlastic deforma- 
tions. 

The method that is employed in the present study 
establishes upper and lower bounds that bracket the 
coefficient K in the buckling formula (p,, = KEI/r$ ) 
very closely and that actually coincide if the thick- 
ness of the ring approaches zero. Aside from the 
assumptions mentioned in the preceding paragraph, 
no approximations are used to establish these bounds, 
other than the neglecting of second degree terms in 
the initial radial displacement & (i.e., the radial dis- 
placement before buckling) in the expressions for the 
strain components. Quadratic terms in € are pre- 
sumably negligible since previous theories neglect 
even the first degree terms in 6; i.e., they neglect 
the variation of é through the thickness of the ring. 
Consequently, the results that have been obtained are 
believed to be accurate in the case u = 0. A positive 
value of Poisson’s ratio actually provides slight 
stabilizing effect. The magnitude of the effect may 
be estimated on the basis of the preceding argument 
concerning the influence of v . 
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ANALYSIS OF CONTACT STRESSES 
UNDER COMBINED PRESSURE AND 
TWIST 


(Publication No. 6223) 


Patrick Hill McDonald, Jr., Ph.D. 
Northwestern University, 1953 


The purpose of this investigation was to determine 
the stress distribution caused by tangential shear 
loads applied to the surface of elastic bodies. Asa 
representative case, a problem was treated in detail 
in which a sphere is pressed against the plane sur- 
face of a semi-infinite solid and twisted simultane- 
ously with the applied pressure. This problem was 
attacked both by analytical and experimental means. 

The analytical approach was based on the solu- 
tions of Boussinesq and Cerruti. A transformation 
of the general solution was effected so that all quan- 
tities are given in terms of cylindrical coordinates. 
The usefulness of the solution was thereby increased 
for such cases as the particular problem which was 
investigated. The applied pressure was taken to be 
that of the Hertz distribution, and the shear loading 
was assumed to be proportional to it with the factor 
of proportionality a constant coefficient of friction. 
This shear loading corresponds to complete slip of 
the sphere on the plane. The theory of the potential 
was utilized in the analysis. Explicit formulas were 
obtained for some of the stress components, and the 
remainder were put in the form of a single definite 
integral. The use of the latter were illustrated by 
numerical calculations. 

The methods of three-dimensional photoelasticity 
using the stress freezing technique were employed 
in the experimental investigation. Thin slices were 
obtained, necessitating the use of a Babinet compen- 
sator to measure the relative retardation of light 
passing through the slices. This instrument proved 
quite satisfactory. It was found possible to measure 
the distribution of the shear loading within the con- 
tact area. It is believed that this represents the first 
instance in which such a determination has been made 
experimentally. The distribution measured was found 
to check with the shear loading assumed in the ana- 
lytical investigation. That is, it was proportional to 
the Hertzian distribution. Experimentally, it was 
found that the developed shear stress distribution at 
the surface of the solid has a sharp peak within the 
boundary of the contact area in that annular region 
where damage to the surfaces is first observed to 
occur. 
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HIGH STRENGTH WROUGHT ALUMINUM 
ALLOYS BASED UPON THE TERNARY 
SYSTEM ALUMINUM- ZINC-MAGNESIUM 


(Publication No. 6390) 


William Brydon F. Mackay, Ph.D. 
University of Minnesota, 1953 


High strength wrought aluminum alloys containing 
up to 11.0% zinc, 2.75% magnesium and 2.0% copper, 
along with chromium, manganese, titanium, iron and 
silicon in amounts less than 0.5% were investigated 
with the object of developing an alloy of higher strength 
than is available commercially today. A high strength 
reference alloy of the following nominal composition, 
7.0% zinc, 1.75% magnesium, 1.5% copper, 0.25% 
manganese, 0.25% chromium, 0.15% titanium, plus 
residual iron and silicon, was used as a basis for 
comparison. 

Small additions of silver, cobalt, nickel, tungsten, 
tin and cadmium, varying from approximately 0.10% 
to 1.0%, failed to show any significant increase in 
strength, and in the higher additions a decrease in 
mechanical properties and workability was encoun- 
tered generally. Copper and magnesium additions 
gave an appreciable increase in strength, accom- 
panied by reasonable workability up to 1.75% copper 
and 2.5% magnesium. Maintaining the minor alloying 
elements at the reference alloy level, but with 2.0% 
copper, a series of alloys were examined with high 
zinc and magnesium contents. This series main- 
tained a constant 4 to 1 ratio of zinc to magnesium. 
A rise in strength and a corresponding decrease in 
elongation and workability were encountered up toa 
zinc content of 10.0% and a magnesium content of 
2.5%. The 10.0 to 2.5 zinc to magnesium ratio alloy 
attained a tensile strength of 94,000 psi, the highest 
strength realized amongst the alloys examined. A 
rather abrupt deterioration of mechanical properties 
resulted with an increase of zinc and magnesium 
beyond this culminating point. These same high zinc- 
magnesium containing alloys were cold rolled to 30% 
réduction after artificial ageing (T9). Beyond a zinc 
content of 8.0% and with a magnesium content of 2.0% 
the alloys decreased in strength due to lack of plas- 
ticity in the artificially aged condition (T6). An 
ultimate tensile strength of 97,000 psi in the T9 con- 
dition was obtained from two alloys whose zinc and 
magnesium contents were 7.0% zinc - 2.5% magnes- 
ium and 8.0% zinc - 2.0% magnesium respectively. 

This study points to the fact that the limiting nom- 
inal composition of the major alloying elements for 
a commercial alloy would be 8.0% zinc, 2.5% mag- 
nesium and 2.0% copper. The alloy possessing the 
best combination of strength, workability and low 
alloy content, and the one recommended for further 
development as a commercial proposition, contained 
a nominal composition of zinc 7.0%, magnesium 
2.5%, copper 1.5%, manganese 0.25%, chromium 
0.25%, titanium 0.15%, plus residual iron and silicon. 
The mechanical properties of this alloy in the form 
of strip were, tensile strength 88,000 psi, yield 
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strength 80,000 psi, elongation 7.0%, hardness 80 
Rockwell 30T. 
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ENGINEERING, MINING 


SHAPED CHARGES: THEIR MECHANISM 
AND APPLICATIONS IN MINING 


(Publication No. 6092) 


Pranlal Girdharlal Sheth, Ph.D. 
University of Missouri, 1953 


This research comprises investigations of the 
possible applications of shaped charges, which employ 
the principle of hollow charges or the “MUNROE 
EFFECT,” for secondary blasting operations in min- 
ing. 

In effort to study the mechanism of the shaped 
charges, slugs were recovered after firing the 
charges into deep sand. On microscopic examination, 
the slugs showed paths of grains which were hyper- 
bolic in shape. Their nature and shape seem to 
depend upon the detonation velocity of the explosive, 
as well as upon the designs of the cavity liners. 

The use of conventional types of units or ordinary 
shaped charges (OS- units) has met a doubtful success 
for rock breaking in the past. As distinguished from 
them are multisurface shaped charges (MSS- units) 
employed during the present investigation. MSS- units 
are designed to have an extra ring of explosive 
around their cavity liners. 

Model type MSS- units were prepared with differ- 
ently shaped liners. They, along with non-shaped 
charges, were tested using a specially constructed 
instrument, and were employed to fragment small 
concrete blocks (6 in. cubes). Their ability to break 
the latter was evaluated on the basis of Rittinger’s 
theory. Results of the tests indicate that the model 
type MSS- units are more effective than the non- 
shaped units in fragmenting the blocks, and that the 
normal thrust of the explosive unit as measured by 
the instrument can be used to determine rock-break- 
ing ability of the unit. 

Whereas the maximum penetration was obtained 
at an optimum stand-off distance, the normal thrust 
decreased continuously as the stand-off distance was 
increased. Few units were employed to determine 
their increased effectiveness by enlarging the area 
of contact between them and the target. 

Cast aluminum containers and variously shaped 
cavity liners were manufactured and employed to 
fabricate OS- and MSS- units as well as the non-shaped 
explosive units. The units, with some exceptions, 
were loaded with 340 grams of either 40 per cent 
ammonium gelatin dynamite or the military explosive 
C-3, and tested against large concrete blocks of 





different sizes. Their ability to rupture or fragment 
the blocks was gauged from the nature of cracks and 
craters, and the quantity of new surface areas of the 
fragments. MSS- units proved the most effective in 
rupturing and/or fragmenting the concrete blocks. 
However, OS- units performed poorly as compared 
to the non-shaped charges. 

It is believed that the extra ring of explosive 
around the cavity liner of the MSS- unit supports the 
jet action originating from the cavity and provides 
necessary shattering effect to rupture or fragment 
a rock. The blasting action occurring in more than 
one stage supplies intense impact on the rock. 
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CONGLOMERATION AND DISPERSION EFFECTS 
OF ULTRASONIC VIBRATIONS AS APPLIED TO 
SOME SANITARY ENGINEERING PROBLEMS 


(Publication No. 6367) 


Mohamed Bahij Al-Hakim, Ph.D. 
University of Minnesota, 1953 


A study of coagulation and dispersion produced by 
high frequency sound waves in different types of 
synthetic solutions was conducted. The source of 
sound energy was a set of magnetostriction nickel 
tubes giving frequencies of 9,000 to 28,000 cycles 
per second with a total power of 2.0 to 5.6 watts 
available in the system to be investigated. 

The solutions studied were distilled water con- 
taining rice and corn starch particles and coal powder 
having average diameters of 3.9, 8.3, and 11.0 mi- 
crons respectively. The particles had relatively 
steep distribution curves. The solution was led 
through a cylindrical container past the sound source 
energy in a continuous stream. 

From the experimental data obtained, the follow- 
ing conclusions were possible: 

1. The sound wave produced coagulation of the 
different types of starch particles. 

2. The coagulation, brought about by the sound 
wave, aS measured by the increase in rate of settling 
was relatively small. This coagulation resulted in 
lower solid content of the sound irradiated sample 
varying from 5 to 20% of the solids content of the 
original sample after a settling period of approx- 
imately 30 minutes. 

3. The mean diameter of rice starch particles 
was reduced 9.79% for the control and 21.39% for the 
sound treated particles after 60 minutes of settling. 

4. Concentrations and rates of flow (exposure 
time) are very important factors in this coagulation. 

5. No coagulation was observed in the case of 
coal particles, probably due to the fact that coal 
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particles required greater forces of shock and there- 
fore higher sound energy to produce coagulation. 

6. A type of dispersive mixing was observed for 
all types of particles under all conditions. 

7. This dispersive mixing was due mainly to the 
vortices produced by the sound wave. These vortices 
are set up in the system’ because of the viscosity of 
the solution. 

8. When the temperature was raised, the disper- 
Sive mixing was reduced, thereby confirming the 
hypothesis of their production by the sound wave 
vortices. 

9. The increase in solids content in the case of 
starch particles due to this dispersive mixing could 
be represented by a relation of the form: 


tz=aC +0 


where I is the initial increase due to the sound wave 
vortices (dispersive mixing); C, the concentration of 
the initial solution; a, a factor depending on the rate 
of flow; and b, a factor depending upon the type of 
starch (most probably size). 

10. It is very possible that some of the coagulation 
observed was due to the mixing effect described 
above. 

11. No evidence of dispersion (breaking up of 
particles into smaller sizes) such as that described 
by other workers was observed, probably because of 


FINE 


IMAGES OF THE CHILD CULT IN MID- 
VICTORIAN BOOK ILLUSTRATION 


(Publication No. 6514) 


Leland Wilson Gralapp, Ph.D. 
State University of Iowa, 1953 


It is noted that imagery revolving around the child 
is extremely pervasive in the visual and literary arts 
of the Victorian Period. While this phenomenon is 
often dismissed as being merely another indication of 
“Victorian sentimentality,” the writer contends that 
this judgment actually obscures a significant aspect 
of the sensibility of the Period. From this standpoint 
the aims of the present investigation are stated as 
follows: 

1-Determination of the manner in which the child- 
image makes its appearance; problems of content and 
juxtaposition. 

2-Determination of reasons for the persistence of 
child-imagery during the Mid-Victorian Period (here 
defined as embracing the years 1851-1874). 

In electing to employ book illustration as the 
prime vehicle of this inquiry, the writer justifies his 
method on grounds that in this idiom one finds in 
existence (ante facto) a verbalization of the content of 
the imagery involved. This provides a convenient 
mode of solution to one of the most vexing problems 
with which the historian dealing with Modern Art 





the low energy level at which the experimental data 
were collected. 

Because of the sound wave, particles in solution 
vibrate at different amplitudes and velocities, pri- 
marily depending upon their size and specific gravity. 
Furthermore, because of the viscosity of the solution, 
a mixing action is set up by the sound wave vortices. 
Collision probabilities are therefore greatly increased 
and any method which will cause these collisions to 
result in coalescence will improve the process from 
the point of view of removal of foreign matter. Such 
a method could be provided by the addition of elec- 
trolytes or an increase in sound wave intensity, 
thereby resulting in stronger collisions between part- 
icles. In this last instance, it should be noticed that 
high energy levels will result in dispersion because 
of cavitation. There will then be an optimum power 
level which will depend upon the type of particles. 
Finally, higher concentrations will result in better 
coagulation due to the greater probabilities of col- 
lision between particles at the higher concentration 
levels. 
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must cope. Such collation of particular images as 
expressed in visual and verbal symbol-systems 
respectively allows a reliable basis for interpreta- 
tion of content, permits the art historian confidently 
to relate such visual images with their counterparts 
in prior and succeeding traditions, and serves to 
illuminate factors relevant to the taste and temper 
of the period at hand. 

Within this frame of reference it is then demon- 
strated that the child-image tends to appear via four 
relatively distinct figurations (deriving from the 
Pastoral Tradition, transformed and transmitted by 
artists and poets of the Romanticist persuasion). In 
tracing the line of development from Joshua Reynolds 
and his successors of the English Portrait School, 
through Landseer and the PRB, to illustrators of 
Kingsley, MacDonald, Carroll, and Lear, we observe 
an unbroken tradition in which the child-image occurs 
in association with animal-imagery (reflecting the 
idea of the particularly intimate and harmonious 
relationship which the child is believed to maintain 
with Nature, a concept expressed also in the work of 
the Lakists and their illustrators). Through a com- 
parable succession of instances it is shown that, 
owing chiefly to this supposed relationship, the child 
also appears as seer; being thought to possess an 
“instinctual wisdom” which is felt to be no longer 
available to the “socially conditioned” and “institu- 
tionalized” adult. It is then similarly indicated that 
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the child (mainly through association with water- 
symbolism) likewise makes its appearance as healer, 
as agent of spiritual redemption and regeneration, 
also by virtue of his supposed kinship with Nature. 
Finally we note the occurrence of the child-image in 
its figuration as hero (most frequently in parallels 
with the Anastasis, myths of Perseus, Orpheus, etc. 

In relating the foregoing material more broadly 
to aspects (both visual and literary) of the Pastoral 
and Romantic Traditions, the writer demonstrates a 
common pattern in these four prime figurations. The 
child-image is seen to function essentially as an agent 
of mediation between the Rational and Irrational 





spheres of human experience. Owing largely toa 
continued sympathy toward a “popularized” Roman- 
ticism (as seen in the work of the PRB, et al.) dur- 
ing the paradoxical Mid-Victorian Period, the child- 
image retained its efficacy at this time; operating 

(it is suggested) in a manner which is comparable 
psychologically and artistically to the so-called 
“Byronic” and “Medusean” images as interpreted by 
Mario Praz in his study entitled The Romantic Agony. 
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PARK RIDGE MANOR, ILLINOIS: AN ANALYSIS 
OF THE PROBLEMS OF AN UNINCORPORATED 
SETTLEMENT IN THE URBAN-FRINGE 


(Publication No. 6183) 


John Ashmore Bradley, Ph.D. 
Northwestern University, 1953 


Residents of an unincorporated settlement in the 
fringe area of a large city face many common prob- 
lems, some of which grow out of the very nature of 
the settlement itself. The four major types of prob- 
lems are: (1) problems related to the financial nature 
of the settlement; (2) problems growing out of demands 
for urban services; (3) problems related to the pro- 
tection of property values; and (4) problems related 
to facilities for group activities. 

Problems related to the financial nature of an 
unincorporated settlement arise from the common 
belief that financial demands are less in an unincor- 
porated settlement. This premise stems from the 
lower tax rates of unincorporated settlements as 
compared with those of nearby cities. The residents 
of an unincorporated settlement are not subject to any 
municipal tax. To this extent, their property taxes 
are lower than those in the nearby cities. However, 
certain municipal improvements and services are 
financed by these municipal taxes. In unincorporated 
settlements these improvements and services must 
be secured by means of a cash payment in lieu of 
taxes, and are obtained from the nearest municipality 
at an expense greater than that charged the taxpayers 
of the municipality. Further, these improvements 
and services are commonly provided on a secondary 
basis. 

The residents of an unincorporated settlement 
suffer from an additional financial disadvantage due 
to their unincorporated status. A municipality may 
have sources of revenue other than property taxes. 
These include income from municipal licenses and 


utilities, payments from other governments, and non- 
property taxes. Where this is the case, the residents 
of the municipality may receive additional benefits 
as well as lower taxes. Such additional sources of 
revenue are not available to the residents of an unin- 
corporated settlement. 

The majority of the families in the unincorporated 
settlements in the urban-fringe are products of urban 
environments. They desire the conveniences of ur- 
ban life. These conveniences include: paved streets, 
provisions for public safety, sanitation services, 
public utilities, communication facilities, and public 
buildings. The mere acquisition of these amenities 
need not be a difficult matter; the problem lies within 
their adequacy and cost, in terms of both immediate 
and long-term considerations. 

The home-owner is constantly faced with the 
problem of protecting the value of his investment in 
both land and residence. Today the protection of 
property values begins with the basic layout of the 
community and an effective master plan. Additional 
protective steps to prevent blight from developing in 
an area include effective use of: a building code, a 
zoning ordinance, private deed restrictions, and vol- 
unteer neighborhood improvement association. 
Unless these protective measures exist and function 
effectively, there is danger of blight causing a great 
decrease in property values. 

In order for a group of families living in an unin- 
corporated settlement to become a community there 
must exist some realization that the residents can 
and must live together. Such group activities include 
those of a social, recreational, and religious nature. 
To satisfy these needs for such activities, a commun- 
ity should provide adequate facilities. When such 
facilities are not available for group activities, 
problems often arise. 

The residents of an unincorporated settlement 
may solve their problems by taking one of three 
courses of action. They may maintain their status 
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quo and solve their problems with the help of their 
neighbors. Secondly, they may incorporate as a 
separate municipality. Thirdly, they may choose to 
be annexed to the nearest municipality. 

The evidence at hand indicates that it would be 
impractical for the residents of Park Ridge Manor to 
incorporate as a separate municipality. This study 
indicates that annexation to the nearest city would 
result in an annual saving of approximately $75.00 
for each household in Park Ridge Manor. However, 
it is believed that the residents regard their lives, 
their homes, and their community in terms of values 
other than economic, and it is further believed the 
collective action of the residents will reflect values 
other than those of an economic nature. It is hoped 
that this study will assist them, and possibly others, 
in determining the best course of action and perhaps 
assist them in reaching their objective. 
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GEOGRAPHICAL ASPECTS OF PETROLEUM 
TRANSPORTATION WITH SPECIAL REFERENCE 
TO THE UPPER MISSISSIPPI VALLEY 


(Publication No. 5947) 


Phillip Maxwell Busch, Ph.D. 
University of Illinois, 1953 


The use of petroleum and its products is integral 
to the economy of the nation. Petroleum products, in 
one form or another, reach almost every home and 
industry. Efficient and cheap transportation is a 
requisite for supplying the continued needs of the 
nation. Because source areas of crude petroleum 
are generally located far from major areas of con- 
sumption, there is an interregional transfer of this 
basic raw material from one location to another. 
Such an interregional transfer occurs in the Upper 
Mississippi Valley. 

In 1951, the Upper Mississippi Valley received 
50% of its crude oil requirements from Texas; 15% 
from Oklahoma; 12% from Kansas, Nebraska, and 
North Dakota; 9% from Illinois; 5% from Wyoming 
and Montana; 5% from New Mexico; and 4% from 
Colorado, Louisiana, Ohio, and Kentucky, and from 
intrastate shipments in Illinois and Indiana. Pipe 
lines transported 98% of the 303,116,000 barrels of 
crude oil received during 1951. Rail, truck, and 
water-borne shipments accounted for the other 2% of 
the shipments. 

Twenty-nine operating refineries located in the 
Upper Mississippi Valley processed the receipts of 
crude oil. The main refining centers are located 
near Chicago and Wood River, Illinois, with minor 
refining centers at Lawrenceville, Illinois, and Sugar 
Creek, Missouri. In addition, nine natural gasoline 
plants contributed products for consumer and indus- 
trial needs. 

Distribution from refineries, depending on loca- 
tion, is by products pipe lines, railroad tank cars, 


trucks, barges, and lake tankers. Petroleum prod- 
ucts moved by products pipe lines or by water trans- 
portation are distributed from terminals located at 
or near market-oriented points. From these ter- 
minals, products move to bulk stations or service 
stations. Products are also distributed directly from 
refineries by truck transports and railroad tank cars 
directly to wholesale and retail marketing institu- 
tions. Truck transports move about 90% of the prod- 
ucts from major distributing terminals. 

The marketing of petroleum products is accom- 
plished through two types of marketing institutions, 
non-integrated and integrated marketers. Non- 
integrated marketers perform either wholesale or 
retail functions and include brokers, bulk station 
operators, and service station owners. Integrated 
marketers are represented by large oil companies 
that carry on all activities from production to mar- 
keting and also by distributors, wholesalers, and 
cooperatives. All types of marketing institutions are 
found in the Upper Mississippi Valley. 

There are six principal consumers of petroleum 
products exclusive of home and industrial users. 
They are: 1. individual automobile owners, 2. farm- 
ers, 3. the government, 4. public utilities and trans- 
portation companies, 5. national accounts, and 6. 
various business buyers. 

The concentration of bulk and service stations and 
sales from these marketing institutions in the Upper 
Mississippi Valley is greater than the national aver- 
age. Because sales of petroleum products are de- 
termined by the geographic distribution of popula- 


tion, the largest markets are located in major met- 
ropolitan centers, although many less populated 
areas have greater sales per motor vehicle. 
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THE RENTON-SUMNER LOWLAND 
OF WESTERN WASHINGTON 


(Publication No. 6410) 


John Olney Dart, Ph.D. 
University of Washington, 1953 


The Renton-Sumner Lowland, sharply restricted 
by plateaus of infertile glacial drift, is a narrow 
valley two to three miles wide, twenty-five miles 
long and open at both ends. It is a pre-glacial stream 
channel which was deepened and widened by the 
Cordilleran ice sheet. The present flat-floored val- 
ley has rich alluviums but has the problem of period- 
ic flooding and poor drainage in the northern sector. 

First settled in 1852, general farming was suc- 
ceeded by the great hop boom of the 1880’s, then by 
dairying, berries, vegetables, and bulbs. The better 
lands are intensively farmed with truck and berries 
while the poorly drained soils provide pasture for 
dairy herds. A major source of income, dairying is 
best developed in the northern district accessible 
to the fresh milk market of Seattle. 
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Truck and contract vegetables not only supply the 
large urban centers of Seattle and Tacoma but are 
also shipped to distant markets, fresh, frozen, or 
canned. Lettuce was the main crop of the 1930’s but 
has been replaced by peas, corn, beans, broccoli, 
rhubarb, and cabbage. Mechanization is high, par- 
ticularly on the larger farms, but the procurement of 
labor for harvesting is a serious problem. 

With the adjoining Puyallup Valley this lowland is 
one of the nation’s most intensive areas of berry 
culture. The major varieties are the raspberry, 
blackberry, and strawberry and the bulk of the crop 
is sold to processing plants. Daffodils, iris, and 
tulips, grown mainly for bulbs, now have a national 
market. 

Evenly spaced in a north-south pattern are the 
four major urban centers: Renton, Kent, Auburn, and 
Sumner. With only the rich soil they would have re- 
mained small agricultural towns and trade centers 
but, since the valley serves as the dominant trans- 
portation corridor between Portland and the Puget 
Sound area, they have developed additional functions. 

Renton, located at the north end of the valley 
adjacent to Lake Washington and Seattle, is highly 
industrialized and has also become a residential 
suburb of Seattle. Kent is the major agricultural 
trade and processing center; its packing sheds, ware- 
houses, canneries, cold storage and quick-freeze 
plants are indicative of a productive hinterland. 
Auburn is primarily a railroad town having the North- 
ern Pacific round house and repair shops. Auburn 
also has a large Army depot. Sumner, smallest of 
the four towns, is at the south end of the valley in the 
major berry, bulb, and flower area. 

An immediate problem is that of urban and indus- 
trial encroachment upon this valley which has level 
terrain, proximity to Pacific ports, and maximum 
railway transportation, and would provide excellent 
plant sites for Seattle’s future industrial expansion. 
Since only 2% of the Puget Basin is alluvial bottoms 
with farm sites of Class I and II land, these rich 
food producing areas should be conserved by restrict- 
ing future industries to the plateau rim where cheaper 
sites, better drainage and permanent flood protection 
are now available. 

The future of the Renton-Sumner Lowland is con- 
tingent upon that of the Puget Basin. As population 
increases, lowland agriculture will become more 
intensive and, in competition with industry, culti- 
vated acreage may decline. Urban growth within the 
valley will be limited because one of its major func- 
tions is that of a transportation corridor. As the 
region becomes more involved in the economy of the 
populous Puget Sound Basin it will tend to have less 
life and personality of its own. 
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GEOMORPHOLOGY OF UPPER BOULDER 
CREEK AREA, COLORADO 


(Publication No. 6198) 


Thomas Melvin Griffiths, Ph.D. 
Northwestern University, 1953 


The Upper Boulder Creek Area, near the center 
of the Colorado Front Range, embraces the upper 
drainage basins of Middle Boulder Creek and South 
Boulder Creek. The area is bounded on the west by 
the crest line of the Front Range, which at this point 
is the Continental Divide, and extends eastward into 
the Denver Basin at the east flank of the Front Range. 
The altitude ranges from 5,000 feet above sea level 
in the Denver Basin to over 13,000 feet above sea 
level at the Continental Divide. The landforms, 
physiographic development, and glacial phenomena 
of the area are representative of the Front Range as 
a whole. 

Two fields of inquiry are emphasized in this study. 
One traces the geomorphological development of the 
area, while the other examines the nature, location, 
and chronological dating of its glacial deposits. Both 
investigations combine to present a systematic de- 
scription and explanation of the present landscape. 

Theories of the Front Range erosion cycle ad- 
vanced by previous workers are examined in the 
light of present knowledge of the structure and geo- 
logic history of the area. The glacial chronologies 
established by workers in other Rocky Mountain 
regions are compared with the chronology proposed 
for the Upper Boulder Creek Area. 

On the basis of detailed field investigation, a 
systematic analysis is made of the relationships 
between the present landforms and the known geo- 
logic history of this portion of the Front Range. 
Critical emphasis is placed upon the role of differ- 
ential erosion in the formation of the present land- 
scape. The extent and character of erosion surfaces 
is examined, and their correlation into an acceptable 
post-Laramide physiographic history is suggested. 

The landforms of the area are classified accord- 
ing to their mode of origin. Consideration is given 
to non-glacial features of both erosional and deposi- 
tional origin, to glacial features of erosional and 
depositional origin, to features controlled by geo- 
logic structure, and to features associated with the 
drainage pattern of the area. 

An analysis is made of solifluction phenomena 
found at high elevations in the range. These are 
classified upon the basis of form and the environ- 
mental conditions which played a part in their for- 
mation. 

Depositional glacial features of the area are de- 
scribed. Differentiation is made between the discrete 
Pleistocene glacial advances within the area. The 
nature and extent of the deposits left by different 
advances is compared with similar deposits in ad- 
jacent Rocky Mountain areas. 

The criteria most relied upon in the determination 
of a suitable glacial chronology for the area are top- 
ographic location and soil profiles developed during 
interstadial periods on the different glacial till 
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deposits. Using these criteria, a chronology of gla- 
cial episodes is worked out for the area. This chro- 
nology is cross-correlated with chronologies for 
adjacent Rocky Mountain regions and the mid-conti- 
nent chronology for North America. 

Throughout the study extensive use is made of 
maps, cross-sections, profiles, keyed photographs, 
and tables to illustrate the features being analyzed. 
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THE WALLA WALLA COUNTRY: 1805-1910 
A CENTURY OF MAN AND THE LAND 


(Publication No. 6419) 


Donald William Meinig, Ph.D. 
University of Washington, 1953 


The changing ideas regarding the physical nature, 
value, and proper use of the Walla Walla Country are 
an important phase of this study. They are inter- 
dependent with and of equal importance to the events, 
material features, and functional patterns. The study 
presents the chronological development of the region 
and spatial overviews of the Oregon Interior in 1830 
and 1846, and of the Walla Walla Country in 1870, 
1890, and 1910. 

The Walla Walla Country, a rich agricultural 
region between the Snake River and the Blue Moun- 
tains in southeastern Washington, developed out of 
the oldest continuing nucleus of settlement within the 
Columbia Basin. Explored by Lewis and Clark in 
1805, the Walla Walla Valley became the central 
point for each of six successive groups during the 
ensuing century: fur traders, missionaries, the mil- 
itary, miners, stockmen, and farmers. The first 
three groups made a meager impact upon the land. 
Nevertheless, the marked similarity in their patterns 
of occupance resulted in a network of sites and routes 
which significantly guided subsequent settlement. 
Fort Nez Perces, Waiilatpu, and Fort Walla Walla, 
the main positions, respectively, of these three 
groups, represented the persistent strategic and 
economic significance of the valley. 

Despite the favorable comments of Lewis and 
Clark and a few others, the early fur traders orig- 
inated the idea of the “Great Columbian Desert” and 
unfavorable reports were current for nearly half a 
century. The missionaries largely reaffirmed the 
idea of limited settlement possibilities. It is sig- 
nificant that none of the thousands of farmers of the 
Oregon migration in the 1840’s settled in the Interior. 
Personal contact largely confirmed unfavorable views 
found in the literature. These opinions resulted from 
an unfamiliarity with grassland environments, the 
prevailing drought of summer, the season of travel, 
and the course of the trails which gave buta re- 
stricted contact with the region. 

After the Indian wars, gold was discovered in the 
adjacent mountains. The mining boom also attracted 


stockmen to the Interior and permanent colonization 
began as the nearby mining markets stimulated 
agricultural experimentation in the Walla Walla 
Valley. Wheat was soon established as the most 
profitable crop, but many years were required to 
confirm the fertility of the hill lands and drier areas, 
and to adapt systems of cultivation to this environ- 
ment. 

The settlement frontier expanded first into ad- 
jacent valleys along the Blue Mountains, then into the 
humid foothills, later north and west into the lighter 
bunchgrass lands, and, finally, into the sagebrush 
plains bordering the Columbia. Colonization pro- 
ceeded without a setback until about 1900, when farm- 
ing attempts failed in the sagebrush area. 

Significant features of the period 1860-1910 were 
the reorientation of agriculture from limited mining 
outlets to extensive foreign markets, the problems 
of adequate transportation within the region and 
thence to ocean ports, the continued improvement in 
wheats, cultivation, and equipment, the continued 
experimentation with other crops, and the expansion 
of irrigation. 

The settlement and growth of towns kept pace with 
agricultural expansion. Walla Walla city was long 
the commercial capital of the Interior; when finally 
surpassed by Spokane about 1890, it continued as the 
regional center. 

By 1910 the areal expansion of agriculture and 
the influx of population were nearly at an end; pat- 
terns of settlement and cultivation had become sta- 
bilized; and scientific study had provided a more 
accurate understanding of the physical environment. 
After a century of development, the Walla Walla 
Country had become the core of a distinctive Amer- 
ican farming region. 
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CHANGES IN THE DISTRIBUTION OF THE 
IRON AND STEEL INDUSTRY OF GREAT 
BRITAIN — 1720 TO 1951 


(Publication No. 6237) 


Howard George Roepke, Ph.D. 
Northwestern University, 1953 


The purpose of this study is to examine the 
changes in location of the British iron and steel in- 
dustry occurring at various times in the past in order 
to determine how its present distribution came about. 
The present distribution is then studied in detail in 
an effort to anticipate future changes in location of 
the industry. 

The first major movement described in this 
study was the dispersal of the charcoal-iron industry 
from its old centers in the southeast to parts of the 
country more remote from the centers of contem- 
porary activity. The location of the industry at this 
time was related most directly to the availability 





1152 


GEOGRAPHY 





of charcoal, and the search for abundant supplies of 
this material scattered the industry far and wide. 

The second movement described took place after 
the development of the coke-smelting process in the 
eighteenth century. It is pointed out that at this time 
both iron ore and coal supplies strongly influenced 
the location of the iron industry. All the major coal- 
fields which contained supplies of iron ore became 
centers of the iron industry, but on the most impor- 
tant coalfield, the Northumberland-Durham field, no 
iron industry was developed because of the absence 
of iron ore. 

The next move, to iron ore fields separate from 
coalfields, began with the development of the industry 
on the North-East Coast after 1850. Within two 
decades this area became one of the leading iron- 
producing areas. After 1870 the movement to do- 
mestic ore fields continued with the rapid growth of the 
iron and steel industry on the North-West Coast and 
a much slower development in the East Midlands and 
Lincolnshire. The steady development of the latter 
two locations has continued to the present time. 

About 1870 there also began another movement — 
toward sources of imported ore. The industry on the 
North-East Coast and North-West Coast was well 
placed to receive such ore and in both areas it grad- 
ually replaced the local ore on which the industry had 
been founded. In South Wales the industry, originally 
located inland, was gradually shifted to the coast to 
better utilize imported ore. Only in Scotland did the 
iron and steel plants use large quantities of imported 
ore at inland locations, and this continues to handi- 
cap the industry there. 

Since World War I the major movements of the 
British iron and steel industry have been toward sites 
on the domestic ore fields, but the shift, particularly 
in steel production, has been much slower than would 
have been necessary for the maximum efficiency of 
the industry. During the interwar period too large a 
part of the resources of the industry were devoted to 
patching of old plant and expansion in places less 
desirable than the East Midlands and Lincolnshire. 
An example cited is the government-urged develop- 
ment at a Welsh coalfield site, Ebbw Vale, rather 
than a projected development in Lincolnshire. 

Since World War II 2 need has been felt for a re- 
examination of the position of the British iron and 
steel industry in order that the expansion agreed to 
be necessary may be carried out so as to give the 
country a strong, well-located iron and steel industry. 
The points of controversy have been the building of 
new plants against the patching of old and the pro- 
portion of the expansion which should be located on 
the domestic ore fields. An analysis of present con- 
ditions and probable future trends leads to the con- 
clusion that what is needed is a further movement of 
the industry brought about by the construction of new 
plants, mostly located on the domestic ore fields. 
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WAIKIKI: A STUDY IN THE DEVELOPMENT 
OF A TOURIST COMMUNITY 


(Publication No. 5851) 


John Lewis Taylor, Ph.D. 
Clark University, 1953 


Waikiki is the mecca of tourism in Hawaii. Dur- 
ing 1952, 60,500 visitors and $42,300,000 were at- 
tracted to Hawaii by its tourist industry. 

Located two miles from Honolulu’s civic center 
and bounded by the ocean, the Ala Wai Canal, and 
Kapahulu Avenue, is the urban subarea of Waikiki. 
Twelve thousand persons are crowded into the three 
quarters of a square mile area designated as the 
tourist community of Waikiki. 

The present demand for permanent housing sug- 
gests that catering to tourists is not Waikiki’s sole 
function. This study attacks the problem of deter- 
mining the relative importance of tourism and in- 
vestigates the degree to which tourist and residential 
interests are competitive. 

Since days of royalty Waikiki has provided a site 
for relaxation and recreation. During the sandalwood 
(1810-30) and the whaling (1820-60) eras the land 
use pattern of Waikiki remained relatively unchanged 
although a trading economy evolved in Hawaii as a 
whole. The plantation phase (1850-98) embraced the 
division and distribution of royal lands and a system 
of extensive agriculture. 

With the annexation of Hawaii to the United States 
in 1898 and the resultant influx of tourists, several 
Waikiki beach residences were converted to hotels. 
Between 1898 and 1920, aided by improved trans- 
portation facilities and an awakening of Hawaii’s 
year-around resort potentialities, Waikiki changed 
from an area for exclusive Honolulu residents to a 
locale for American visitors. Hawaii’s embryonic 
tourist industry was centralizing in Waikiki while 
the beach community was, concomitantly, developing 
residentially. 

The 1920 to 1940 period was one of reciprocity 
between tourism and residentialism. Both develop- 
ments profited by the Waikiki Beach Erosion and 
Reclamation Projects. Each project increased 
available land for dwelling and commercial construc- 
tion. The glamour surrounding the beach hotels 
stimulated establishment of residential subdivisions. 
In turn the tourist’s desire to shop near his hotel 
accelerated the expansion of the business section 
along the main thoroughfare. 

Since World War II tourism has forged ahead of 
residentialism. Smart shops and expensive night 
clubs line Kalakaua Avenue near the beach front 
hotels. 

Three areas of conflict exist between residents 
and tourists in Waikiki. First, certain residents 
who resented the intrusion of tourists have moved to 
other communities; others are striving to maintain 
a quiet and private atmosphere about their homes. 
Conversely, some residents are psychologically 
tourists and desire the environment of the true 
tourists. 
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A second area of conflict concerns the Waikiki 
Master Plan which prevents further construction 
along the beach. The physical limits of tourist ex- 
pansion are being reached and further developments 
necessitate more intensive land use. Forward look- 
ing businessmen insist that Hawaii must fully prepare 
for the growing tourist trade. 

Rent control is a third point of conflict. Many 
tenants desire protection of rent control. Tourist 
interests feel that removal of controls will permit 
rental of beachside dwellings to tourists at rates 
higher than permanent guests can pay. Landlords 
deny the housing shortage in Honolulu and claim that 
lifting rent controls would encourage construction of 
additional beach apartments and thus attract more 
tourists. 

Although beset by many vagaries inherent in tour- 
ism this industry promises the brightest future for 
Waikiki. To accommodate the anticipated 100,000 
visitors, transportation, housing, and recreational 
facilities are required. Honolulu citizens must pro- 
vide for these visitors to the detriment of the per- 
manent residents or restrict the number of tourists 
by furnishing only limited accommodations. 

The composite of factors concerning tourism 
versus residentialism indicates that greater efforts 
will be expended on behalf of the visitors and that in 
the future Waikiki will be predominantly a tourist 
community and will have lost its dual personality. 
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THE DAIRY INDUSTRY OF ENGLAND AND 
WALES SINCE THE ESTABLISHMENT OF 
THE MILK MARKETING BOARD 


(Publication No. 6425) 


Keith Westhead Thomson, Ph.D. 
University of Washington, 1953 


The production and distribution of milk is the 
largest single industry in England and Wales. The 
rise to such prominence is of recent origin. Fifty 
years ago the focal points governing the volume and 
nature of production were the large urban markets. 
Foremost among these was London. Around this 
center there developed a series of concentric zones 
in which the nature of the dairy product sold was 
largely determined by distance from the city. Thus 
within a 50 mile radius, liquid milk, bulky but high- 
priced, was dominant. Beyond the economic limit 
for transport, e.g., in Somerset and Cheshire, farm- 
house cheese was produced in large quantities. The 
most concentrated form, butter, came from the pe- 
riphery, the districts of the far west and north. 

During the First World War, Government support 
and the introduction of cheap and flexible truck trans- 
portation, encouraged expansion in more isolated 
districts, although proximity to large urban markets 
remained of prime importance. By 1929, the begin- 


ning of world-wide depression, the volume of milk 
offered for sale had exceeded the effective liquid 
demand. Factory prices fell rapidly and the industry 
faced chaos. 

The Milk Marketing Board, a producers’ cooper- 
ative with statutory monopoly powers, was estab- 
lished in 1933 to bring order to the industry. During 
the first two years prices were stabilized and par- 
tially standardized as producers for the liquid mar- 
ket were forced to subsidize those assigned to factory 
supply. The second major step was the enlargement 
of the most lucrative market, liquid milk. 

At the outbreak of the Second World War, the 
Government assumed direct control and large sub- 
sidies were offered to increase production of milk 
and feedstuffs. This continued until 1950 when sales 
surpassed the goals set by Government planners. 
Since 1950 the emphasis has been transferred from 
milk to meat, the number of dairy cows has decreased 
with a smaller decline in milk production. With the 
increase in alternative protein foods, per capita con- 
sumption has declined slightly although it remains 
65 per cent higher than in 1933. 

All parts of the country contributed to the sharp 
increase in milk sales during the period 1933-50. 
The greatest proportionate growth came from erst- 
while farm butter and rearing districts, those farth- 
est from urban markets. The almost complete equal- 
ization of transport rates in the early 1940’s and the 
guarantee of a market for all surplus milk enabled 
semi-subsistence farmers in far western counties 
to become commercial producers. In Devon and 
Cornwall butter-making is now a factory process 
and dairymen concentrate on dispatching high quality 
Guernsey and South Devon milk to the London and 
Bristol markets. In common with most of the coun- 
try, Southwest Wales has adopted the high-yield 
Friesian breed, the milk from which is railed to 
London and nearby industrial towns or is manufac- 
tured into cheese. The most mountainous of these 
peripheral regions, Northwest Wales, has a wide 
variety of dairy patterns, but now all serve liquid 
markets in the Potteries and cotton textile cities. 

In the far northwest, Cumberland and Westmorland 
dispatch milk to Newcastle and London, but there is 
a well-entrenched tradition of raising Shorthorns 

for sale to dairy farmers in Lancashire. Since 1950, 
these four regions have continued to expand sales in 
the face of a general decline. 

Besides the shift from dual-purpose cattle to the 
pure dairy breeds, two other trends are of import 
to the future of the industry. A much larger pro- 
portion of feedstuffs is now being produced within 
the country, especially from improved pastures. 
Within the last eight years artificial insemination 
from the best sires has been made available to all 
farmers. 

Government policy in subsidizing dairy farmers 
has been a major factor in the expansion of milk 
production during the last two decades. The prin- 
cipal achievements of the Milk Marketing Board 
have been in stabilizing and improving standards 
throughout this industry, previously in a state of 
chaos. 
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LAND UTILIZATION IN THE NORTH CENTRAL 
AREA OF PUERTO RICO-BAYAMON TO 
VEGA BAJA 


(Publication No. 6257) 


Bernt Lloyd Wills, Ph.D. 
Northwestern University, 1953 


This study determines the manner in which the 
rural population of the Puerto Rican municipios of 
Catano, Bayamon, Dorado, Toa Alta, Toa Baja, Vega 
Alta, and Vega Baja utilized the land. The area is 
divided into land types on the basis of physical fac- 
tors and the land types are further divided into sub- 
types. Land utilization is explained in terms of the 
geographical attributes of each type and subtype. 
Recommendations are made for improved land utili- 
zation. 

Land utilization and population distribution show 
a positive correlation with land types. On the coastal 
lowland (Land Type I) large fields of sugar cane and 
intensively operated dairy farms occupy the fertile 
areas of river alluvium. The poorly drained lagoonal 
flats are chiefly in pasture and mangrove. Coconut 
and grapefruit groves extend along the sandy coastal 
margin. Population distribution on Land Type I con- 
sists chiefly of large agglomerations located on lands 
of low productivity. Most of these population group- 
ings are government resettlement projects known as 
rural communities. 

Land Type II consists of a limestone hill and 
valley belt, karstic in sections, which comprises 
most of the central and southwestern parts of the 
North Central Area. Forty-five percent of Land Type 
II is cultivated land. Sugar cane is the principal crop, 
followed by frutos menores (minor food crops), pine- 
apples, grapefruit, tobacco, coffee, and harvested 
forage. Twenty-one percent of Land Type II consists 
of forest and brush, of little value, grown on steep 
Slopes, magotes, and on otherwise barren ridge tops. 
Pasturage, which accounts for 26 percent of the land 
type, occurs chiefly on intermediate slopes, on lands 








ill-suited to cultivation. Land Type II is densely 
populated. Rural homes dot the landscape and line 
the roads throughout much of the area. About 8 per- 
cent of Land Type II consists of military reservations 
and rural communities. 

The northern Cretaceous foothills of the central 
cordillera comprise Land Type III. The northern 
two-thirds of this land type are rolling to hilly and 
are utilized chiefly for sugar cane and dairying. 

The southern one-third of Land Type III is an area 
of high hills and narrow valleys. The economy of 
this hilly area is chiefly of the subsistence or semi- 
subsistence type. However, small fields of coffee 
and of tobacco yield some cash return. Slightly 
more than 30 percent of the hilly district is in frutos 
menores, much of which is grown ina rotation sys- 
tem involving tobacco, food crops, and rotation pas- 
ture. One-tenth of the hilly section is in forest and 
brush, and one-third consists of natural grass pas- 
ture. Land Type III is densely populated. In the 
lower northern part the habitations are generally 
aligned along highways or draws, or nucleated into 
colonias or relatively large landholdings. In the 
rough, hilly southern portion the habitations are on 
small landholdings and are generally in a dispersed 
settlement pattern. 

In general, the patterns of agricultural land use 
in the North Central Area reflect mature and logical 
adjustment to the physical environment. Certain 
maladjustments occur, such as sugar cane on lands 
marginal for that crop, and the planting of other 
clean-tilled crops upon slopes so steep that cultiva- 
tion of the land tends to destroy the soil resource. 

Producers of the principal commercial crops 
commonly practice a scientific type of agriculture 
and profit thereby. The subsistence farmers are 
generally conservative followers of traditional 
methods and do not get maximum returns from their 
land. 

Governmental agencies are endeavoring to im- 
prove the general welfare of the people. This com- 
mendable program should be continued and expanded, 
particularly in the direction of greater service to 
the small farmers. 
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THE GEOLOGY OF THE NORTHWEST 
PORTION OF THE MT. AIX QUADRANGLE, 
WASHINGTON 


(Publication No. 5887) 


Agatin Townsend Abbott, Ph.D. 
University of Washington, 1953 


The area mapped comprises approximately 300 
square miles along the crest and eastern slopes of 


the Cascade Range of Washington. Except for a nar- 
row section along the western edge which is in Pierce 
and Lewis counties, most of the area lies in Yakima 
county. 

The principal contribution of this work is further 
clarification of the sedimentary and volcanic se- 
quences of Tertiary age on the eastern side of the 


Cascades. Significant information was also gained 
on the several types of intrusive bodies that invade 
the sedimentary and volcanic series. A basaltic 
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cinder cone of post-Wisconsin age was the first to 
be discovered in the Washington Cascades. 

The oldest rocks are sediments consisting of 
arkosic sandstones and banded, carbonaceous, ar- 
gillite, which were correlated on the basis of lithology 
and structural trend with the Puget Group sediments 
of Eocene age that have been described on the west 
side of the Cascades. Puget Group sediments had 
not heretofore been reported east of the Cascade 
crest. The exposed thickness in this area is in excess 
of 800 feet. The regional dip of the sandstone beds 
is about 15° north. 

A series of moderately altered volcanic flows and 
indurated tuffs and breccias approximately 3500 feet 
in thickness and predominantly andesitic in composi- 
tion overlie the Puget Group concordantly and pos- 
sibly conformably. These volcanic rocks are part of 
the Keechelus andesite series that covers vast areas 
in the Washington Cascades. The terms, upper and 
lower Keechelus, applied by Smith and Calkins to this 
formation in the Snoqualmie quadrangle, are not used 
in this study because the upper Keechelus in this area 
belongs to a distinctly later volcanic sequence (cf. 
below). In this work the term, Keechelus, applies 
only to the former lower Keechelus. The name, upper 
Keechelus, is replaced by Warren’s term, Fifes Peak 
andesite. 

Folding and faulting followed Keechelus deposi- 
tion. Locally the folding was intense, but large areas 
of the Keechelus underwent only moderate tilting 
which was usually northward. Keechelus volcanic 
activity probably started in very late Eocene or early 
Oligocene time and continued intermittently during 
the Oligocene. 

The Fifes Peak andesite formation (formerly 
called upper Keechelus) lies with angular unconform- 
ity upon an erosion surface of Keechelus andesite. 
The Fifes Peak andesites consist of at least 3000 
feet of unaltered flows and pyroclastics. The regional 
dip of the Fifes Peak formation is gently eastward. 
The age of the formation is probably early to middle 
Miocene. 

The Yakima basalt, which overlies Fifes Peak 
andesite disconformably, occurs only along the east- 
ern border of the Mt. Aix quadrangle. The average 
thickness of the basalt is 250 feet. The Yakima flows 
probably did not extend westward in this area much 
beyond their present limits. The Yakima basalt is 
approximately middle Miocene in age. 

Younger volcanic rocks that are not in contact 
with either Fifes Peak andesite or Yakima basalt, 
and consequently their ages cannot be determined 
definitely, include the Deep Creek andesite, prob- 
ably late Pliocene or early Pleistocene in age, and 
Valley flow basalt, probably early Pleistocene in age. 
Both formations rest unconformably on older rocks; 
namely, Puget Group sandstone, or Keechelus 
andesite, or Bumping Lake granite (cf. below), or 
dacite porphyry (cf. below). 

The most recent volcanic eruption occurred in 
postglacial time. The eruption formed a cinder cone 
over 700 feet in height on a high, glaciated plateau 
which is capped by Valley flow basalt. The cone, 
called Tumac Mountain, shows no effect of glaciation. 

















The intrusive rocks, mentioned in probable order 
of their ages, include the buff-colored, quartz-rich 
Bumping Lake granite which intruded the Puget Group 
sandstone and the lower portions of the Keechelus 
formation; an agmatitic breccia, which is closely as- 
sociated with the Bumping Lake granite genetically 
and spatially, contains dark-colored fragments of 
Keechelus andesite embedded in a light-colored 
granite matrix. Large dikes and sills of light gray 
dacite porphyry are intrusive into the Keechelus and 
also into the granitic rocks. The dacite porphyry 
was intruded after consolidation of the granitic rocks 
but prior to the deposition of Fifes Peak andesite. 

Other intrusives which are relatively small in 
size include two diorite plugs, an elongate body of 
quartz monzonite porphyry, and Snoqualmie grano- 
diorite, which outcrops in a narrow zone and may be 
metasomatic in origin. All of these bodies are post- 
Keechelus in age. 

The ore deposits are small and of low grade. 
There has been no production from any of the mines 
or prospects in the area. There are two general 
types of deposits: those in sedimentary or volcanic 
rocks, and those in granitic rocks. Ore minerals 
identified from deposits in sedimentary and volcanic 
rocks include; galena, sphalerite, chalcopyrite, 
bornite, chalcocite, pyrite, covellite, and gold. The 
ores are typical of those found in the mesothermal 
zone. Ore deposits in the granitic rocks are more 
continuous in length and probably in depth than those 
in sedimentary or volcanic rocks, although no deep 
exploration has been attempted. Ore minerals 
identified from deposits in the granitic rocks include: 
arsenopyrite, scheelite, molybdenite, pyrrhotite, and 
pyrite. Judging from the above assemblage it is 
probable that the deposits in granitic rock are largely 
of the hypothermal zone. 

Glaciation has directly or indirectly shaped the 
present landforms. Prior to the glacial periods the 
topography was probably steeply rolling but not 
precipitous. The development of sheer cirque walls 
on the north slopes has resulted in a assymetrical 
topography. Three main ice tongues flowed eastward 
from the Cascade Range and imparted the distinctive 
U-shape to the upper portions of the valleys now oc- 
cupied by American River, Bumping River, and Deep 
Creek. 

Nivation has removed large amounts of loosely 
consolidated cinders from Tumac Mountain, and has 
caused breaching of the cone in a north-south direc- 
tion. 
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DEVONIAN SYSTEM OF THE WILLISTON 
BASIN AREA 


(Publication No. 6178) 


Andrew D. Baillie, Ph.D. 
Northwestern University, 1953 


Devonian strata of the Williston basin area of 
Saskatchewan, Manitoba, North Dakota, and eastern 
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Montana are divided into four major lithologic units 
that are, in ascending order, Elk Point group, Man- 
itoba group, Saskatchewan group, and Qu’Appelle 
group. The lithologic character and areal variation 
of each group are discussed and illustrated by three 
stratigraphic cross sections and five isopach litho- 
facies maps. Inferred tectonic and environmental 
patterns that influenced the deposition are shown in 

a series of interpretative maps. The tops of the 
lithologic units for more than 120 subsurface sections 
used in the study, and lithologic descriptions of 
twenty-four selected wells are included in appendixes. 

The Elk Point group unconformably overlies 
Silurian and consists of broad areas of shelf-type 
carbonates including reef strata (Winnipegosis form- 
ation) that enclose a large evaporite basin which ex- 
tends westward into Alberta. Salt as much as 650 
feet thick (Prairie evaporite) occurs in the centre 
of the basin. In northwestern North Dakota about 
300 feet of dark-coloured dense argillaceous lime- 
stone underlies the salt indicating an euxinic deposi- 
tional environment in this area prior to evaporite 
deposition. 

The Manitoba group is characterized by repetitive 
sequences of carbonate strata punctuated by thin 
persistent shaly horizons. A complete sequence con- 
sists of shale and argillaceous limestone that grades 
upward to light-coloured bedded limestone overlain 
by a fragmental and reefoid zone. Evaporites com- 
monly mark the upper member of a sequence. The 
basal sequence of the group exposed in the outcrop 
area is named the Dawson Bay formation. 

The Saskatchewan group consists of predom- 
inantly carbonate strata that exhibit little lithologic 
or thickness variation throughout the area. Wide- 
spread fragmental carbonate zones indicate long 
periods of tectonic stability and uniform depositional 
conditions. Lithofacies trends suggest that the group 
had a wider areal extent than indicated by the present 
erosional limit. A widespread biostrome horizon 
that occurs at the top of the group is named the Nisku 
formation and is correlated with the Nisku member 
of the Winterburn formation in central Alberta. 

The Qu’Appelle group is composed of red shales 
and siltstones with erratic occurrences of anhydrite 
and carbonates. Towards the west the evaporite con- 
tent increases and seemingly the evaporitic environ- 
ment that gave rise to the Potlatch anhydrite in 
southeastern Alberta also influenced the deposition 
of the Qu’Appelle group. 

The Devonian is overlain by a widespread black 
shale horizon deposited in an euxinic environment 
that initiated Mississippian deposition. In parts of 
Manitoba where Mississippian strata have been 
removed by erosion, Jurassic red beds and anhydrite 
overlie eroded Devonian. Beyond the limit of Jurassic 
deposition the Devonian is overlain by sandstones 
and shales of Cretaceous age. 

The Williston basin area includes more ihan one 
hundred thousand square miles of Devonian marine 
carbonate strata greater than 1000 feet thick that 
contain many favourable aspects for future petroleum 
exploration. Fragmental zones, biostromes, and 
bioherms occurring at several horizons form poten- 


tial reservoirs, and in places, where associated with 
structure, contain commercial quantities of oil. Pre- 
Mississippian erosion with subsequent Mississippian 
overlap in southern North Dakota and eastern Mon- 
tana suggests that favourable truncation traps may 

be present in these areas. 
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GEOLOGY OF THE PLUMTREE AREA, 
SPRUCE PINE DISTRICT, NORTH CAROLINA 


(Publication No. 6373) 


Donald Albert Brobst, Ph.D. 
University of Minnesota, 1953 


This report describes the results of study and 
geologic mapping (1:12,000) in the 70-square-mile 
Plumtree area in the northeastern part of the Spruce 
Pine pegmatite district, on the Blue Ridge upland in 
western North Carolina. The district has been the 
chief domestic source of feldspar and sheet mica. 
The mining belt just west of the Blue Ridge Front 
trends northeast and is 25 miles long and 10 miles 
wide. The center of the Plumtree area lies 10 miles 
northeast of Spruce Pine and includes parts of 
Mitchell and Avery Counties shown on the portions 
of the 7.5 minute Spruce Pine, Linville Falls, New- 
land, North Carolina, and Carvers Gap, North Caro- 
lina and Tennessee quadrangles. 

The topography varies from rugged mountains to 
rounded or flat topped hills near the entrenched, 
meandering master streams. Old erosion surfaces 
are approximately 600, 1000, 1500, and 2500 feet 
above the present master stream level. The area is 
in late youth or early maturity after rejuvenation. 

The regionally metamorphosed rocks of the 
amphibolite facies form three mappable units: mica 
gneiss, mica schist, and hornblende rock. These 
rocks perhaps of Precambrian age, are intimately 
interlayered with thicknesses of the individual layers 
ranging from less than one inch to several tens of 
feet. Field relationships and chemical data suggest 
that the mica (Carolina-type) rocks were derived 
from sandstones, graywackes and shales and that the 
hornblende-rich (Roan-type) layers were derived 
from impure carbonate rocks. 

The igneous rocks include alaskite and associated 
pegmatite of early Paleozoic age (?), dunite and 
associated soapstone of a prepegmatite age, anda 
few diabasic dikes of post-pegmatite age (Triassic? ). 

The alaskite and pegmatite have similar bulk 
compositions, notably low in iron (0.3 percent). The 
major constituents in order of decreasing abundance 
are plagioclase, perthitic microcline, quartz, and 
muscovite. All of these minerals, as well as clay 
deposits derived from the weathering of alaskite 
under old terraces, have economic value. The zoned 
pegmatites contain fewer zones which are less com- 
plex mineralogically than those in the pegmatites 
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of many other areas. These essentially unmeta- 
morphosed bodies were intruded approximately at 
the peak of the regional metamorphism. Their em- 
placement was controlled by local structure and rock 
type. The source of this igneous material may have 
been the mobilized portions of the Cranberry gneiss 
which underlies the area. 

The dunite bodies were intruded early in the met- 
amorphic cycle. The bodies are commonly zoned; 
from the wall rock inward (1) talc-anthophyllite- 
serpentine fringe (2) serpentinized dunite (3) granular 
olivine core. Dunite, chromite, vermiculite, and 
anthophyllite are the major economic commodities. 
Extensive hydrothermal alteration of dunite bodies 
produced soapstone. 

The area is the northeast end of a southwest 
plunging synclinorium about 20 miles wide with the 
steep limb on the northwest side. There are three 
structural zones: zone I on the northwest is char- 
acterized by the northeast-trending isoclinal folds 
with steep southeast dips; zone II on the southwest 
includes an area of rocks with low and variable dip; 
zone III is the complex central core. In the extreme 
northeast zones I and II have an indistinct boundary 


where they coalesce along the rim of the synclinorium. 


Six stratigraphic units are exposed totaling approx- 
imately 10,500 feet of metamorphic rocks. 

Small scale structural features include a foliation, 
and a lineation in the planes of the foliation. Minor 
folding reflects the trends of the major structures. 
There are randomly oriented minor faults of local 
extent. 


Microfilm copy of complete manuscript of 133 
pages, $1.66. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1990. 


THE EFFECT OF VARIATIONS IN 
MONTMORILLONITE UPON THE NATURE 
OF MONTMORILLONITE-ORGANIC COMPLEXES 


(Publication No. 5948) 


Patrick James Sherwood Byrne, Ph.D. 
University of Illinois, 1953 


Fifteen montmorillonite samples selected from 
a larger group on the basis of minor differences in 
preliminary x-ray and differential thermal data were 
treated with ethylene glycol, dodecylamine and 
piperidine. X-ray analyses showed that ethylene 
blycol is adsorbed to the same extent by all mont- 
morillonites, but dodecylamine and piperidine are 
adsorbed to a different extent by different montmor- 
illinites, giving a mixed layer sequence in all cases. 
High substitution in the tetrahedral layer inhibits 
adsorption of dodecylamine, but other unknown fac- 
tors are operative in affecting the extent to which 
organic compounds are adsorbed. Dodecylamine 
and piperidine complexes possess the ability to ad- 
sorb ethylene glycol to a variable extent. 

Differential thermal curves of the organic com- 
plexes show marked variations between samples for 


any given organic compound. In general, the curves 
of the ethylene glycol complexes consist of a variable 
multiple endothermic peak ascribed to volatilization 
and/or chemical reaction of the glycol, followed by 
an exothermic peak at 300 to 400° C ascribed to 
oxidation of remaining interlayer organic materials. 
The remainder of the curve is the same as that of 

the untreated montmorillonite. X-ray diagrams of 
ethylene glycol complexes fired to temperatures at 
which the endothermic reactions occur indicate the 
presence of mixed layer sequences. On the basis of 
this evidence and the mixed layer sequences observed 
for the dodecylamine and piperidine complexes, it is 
concluded that montmorillonite is a mixed layer 
mineral whose unit sheets differ from one another 

in composition and/or in the presence of minor 
structural irregularities. 

The differential thermal curves of the dodecyla- 
mine complexes consist of a weak exothermic reac- 
tion, a sharp endothermic reaction at 400° C whose 
intensity is proportional to the amount of adsorbed 
amine, and a broad, intense exothermic reaction at 
700 to 800°C. The curves of the piperidine com- 
plexes consist of a variable number of exothermic 
peaks which continue until 700 to 800°C. In both 
sets of curves, the only reactions beyond 800°C are 
those ascribable to breakdown of the clay lattice and 
the formation of new phases. 

Attempts to correlate observed differences in the 
montmorillonite-organic complexes with differences 
in the nature of montmorillonite were only partly 
successful due to the complications introduced by 
the mixed layer character of the mineral. It is pos- 
tulated that the degree of tetrahedral substitution 
will affect the ease with which various inorganic 
cations are held on basal surfaces. 

Phases developed by firing to 1000’ C are some- 
times altered by the addition of dodecylamine or 
piperidine. Spinel forming montmorillonites are not 
affected, but some -quartz forming montmorillonites 
fire to mullite and/or spinel after treatment with 
dodecylamine and to mullite after treatment with 
piperidine. Other -quartz forming montmorillonites 
still fire to -quartz after treatment with either 
organic compound. The changes caused in high 
temperature phases by addition of organic compounds 
are ascribed to minor structural shifts which take 
place prior to the breakdown of the clay lattice. 


Microfilm copy of complete manuscript of 67 
pages, $1.00. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1991., 
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LATE UPPER CAMBRIAN AND LOWER 
ORDOVICIAN FAUNAS OF THE WILBERNS 


FORMATION IN CENTRAL TEXAS 
(Publication No. 6139) 


Howard Lyman Ellinwood, Ph.D. 
University of Minnesota, 1953 


The Wilberns formation in central Texas consists 
of the following five members in ascending order: 
Welge sandstone, Morgan Creek limestone, Point 
Peak shale, San Saba limestone and Pedernales dolo- 
mite. The latter two intertongue from west and 
east respectively. Stable shelf conditions and con- 
tinuous sedimentation are believed to have existed 
during deposition of the Wilberns; some evidence of 
shoaling is indicated by the Pedernales dolomite 
member. 

Fossils from 14 measured sections and numerous 
isolated exposures are allocated to faunas character- 
istic of the upper Franconian and Trempealeauan 
Stages of the Upper Cambrian, and the basal Lower 
Ordovician. The Conaspis and Ptychaspis-Prosaukia 
zones of the Franconian Stage are recognized and 
divided into local teilzones, and the Trempealeauan 
is arbitrarily separated into a lower and an upper 
unit; the former contains a reef faunule at its base. 
The recognition of a Lower Ordovician fauna in the 
upper part of the Wilberns formation necessitates a 
change in the position of the Cambrian-Ordovician 
systemic boundary in central Texas. 

Systematic descriptions and stereo-photographs 
are presented for trilobites (46 genera, 57 species, 

4 varieties), inarticulate and articulate brachiopods 
(8 genera, 12 species, 4 subspecies), and gastropods 
(6 genera, 4 species). Two genera (Ovacephalus 
and Stigmacephaloides) and twenty species of trilo- 
bites, and two species of brachiopods are new. 














Microfilm copy of complete manuscript of 262 
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INTERPRETATION OF THE SUBMARINE 
TOPOGRAPHY OF THE NORTHWESTERN 
GULF OF MEXICO 


(Publication No. 5139) 


Richard Adam Geyer, Ph.D. 
Princeton University, 1951 


The presence of numerous examples of several 
types of submarine topography in the Northwestern 
Gulf of Mexico has led to much speculation regard- 
ing their nature and origin. During the past decade 
a considerable amount of geological, oceanographic, 
and geophysical information has become available 
for this area. It is therefore possible at this time 
to use these data to interpret the nature and origin 
of many of these features. 

Two Submarine topographic maps, each 5x16 
feet, were compiled, using a scale of two miles to 


the inch, from U. S. Coast & Geodetic Survey Smooth 
Sheets as a means for conveniently presenting this 
information. A two-foot contour interval is used and 
the area contoured to a distance of 31 miles off shore 
or a depth of water 100 feet, whichever occurs first. 
The topographic features present on this map are 
described and discussed primarily from the stand- 
point of determining their geologic significance and 
origin, as well as in terms of their ecological and 
paleontological aspects. The discussion also includes 
an appraisal of the relationship between existing 
geomorphic shoreline features and possible submerged 
offshore counterparts; as well as their relationship 
to available pertinent oceanographic and ecological 
data. 

Geophysical evidence is also utilized in inter- 
preting the type and origins of these features. The 
principle of proceeding from the known to the unknown 
is used frequently in comparing known surface and 
subsurface structures found on land with certain 
topographic conditions. Conclusions are reached 
regarding the nature, origin, and distribution of many 
of these features based on a synthesis and interpret- 
ation of the corroborative evidence obtained from the 
available geological, oceanographic, ecological, and 
geophysical information. 


Microfilm copy of complete manuscript of 191 
pages, $2.39. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-1993. 


GEOLOGY OF THE BOWLING GREEN, 
MISSOURI, QUADRANGLE 


(Publication No. 6071) 


Troy James Laswell, Ph.D. 
University of Missouri, 1953 


The Bowling Green quadrangle includes topography 
varying from relatively flat upland to rugged hilly 
areas. The exposed indurated sediments range in age 
from Middle Ordovician to rocks of the Desmoinesian 
Series of the Pennsylvanian System. Most of the flat 
uplands and the tops of many of the hills and ridges 
are mantled with glacial drift. The geologic struc- 
ture is simple, the Lincoln arch being the only 
structure of more than local significance. The im- 
portant mineral resources of the quadrangle are all 
non-metallic, consisting of limestone and dolomite, 
shale, sand and gravel, soils, and water. 


Microfilm copy of complete manuscript of 196 
pages, $2.45. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-1994., 
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STUDIES OF THE STRAWN-CANYON 
BOUNDARY, PENNSYLVANIA, IN 
NORTH-CENTRAL TEXAS 


(Publication No. 6011) 


John Wayne Shelton, Ph.D. 
University of Tlinois, 1953 


The Strawn-Canyon boundary is traced from the 
Colorado River valley of Texas to the Brazos River 
valley. Equivalent beds of the Capps limestone, 
uppermost Strawn unit of the Colorado River valley, 
are mapped in the Pennsylvanian inlier in Comanche 
County and in Eastland and Palo Pinto counties. In 
Eastland County the Strawn-Canyon boundary is 
placed at the top of the “boulder bed,” which lies 15 
feet above the limestone equivalent of the Capps 
limestone. The equivalent of the “boulder bed” in 
Palo Pinto County is the lenticular Village Bend 
limestone, but the top of the Strawn series is drawn 
at the base of the overlying Lake Pinto sandstone. 

The best criterion for establishment of the Strawn- 
Canyon boundary is paleontologic change. The series 
of the Pennsylvanian are established primarily on the 
basis of fusulinid zones. Strawn series is charac- 
terized by the genus Fusulina; Canyon series, by 
Triticites. The brachiopod Mesolobus and bryozoan 
Prismopora, occurring in pre-Canyon beds, serve 
as supplementary evidence in establishing the bound- 
ary. 

Upper Strawn and lower Canyon stratigraphic 
units are typically irregular and heterogeneous. 
Exceptionally, the Capps limestone equivalent of 
Eastland and Comanche counties and the Dog Bend 
limestone of Palo Pinto and Parker counties are 
rather uniform in lithology and thickness. Upper 
Strawn and lower Canyon sandstones are ortho- 
quartzites, of the “washed-graywacke” type. The 
sandstones are characterized by a fair percentage 
of chert and by simple heavy mineral suites. The 
limestones are composed largely of detrital material. 
The Capps limestone, in part, and its equivalents 
are calcarenites; the Village Bend and Dog Bend 
limestones, calciluties. Partial chemical analyses 
and differential thermal analyses of the carbonate 
rocks reveal that the predominant carbonate mineral 
is calcite. 

As suggested by the orthoquartzite and total 
thickness of Pennsylvanian beds, the exogeosyncline 
of north-central Texas during the Pennsylvanian 
period subsided at a rather slow rate. The irregu- 
larity of upper Strawn and lower Canyon strata is 
typical of sediments deposited near the strand line. 
The sandstones and shales were deposited in both 
nonmarine and marine environments. Cycles or 
rhythms in sedimentation during late Strawn and 
early Canyon time are somewhat obscured by the 
influx of sediments from the nearby source, which 
lay to the east and southeast. 








Microfilm copy of complete manuscript of 171 
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PLEISTOCENE OSTRACODA OF ILLINOIS 
(Publication No. 6013) 


Frank Lyons Staplin, Ph.D. 
University of Dlinois, 1953 


Pleistocene freshwater ostracods of America are 
investigated for the first time. An analysis of species 
occurring in Illinois leads to the conclusion that 
many are valuable as paleoecologic indicators. Tem- 
perature, current, hydrogen-ion concentration, oxygen 
tension, and permanency of the water are factors in 
the distribution of freshwater ostracods and can in 
part be interpreted from ostracod assemblages and 
the sediments in which they occur. An assemblage 
of heavily calcified smooth-shelled species of 
Candona is characteristic of waters which are perm- 
anent, cool, alkaline, lack current, and have little to 
moderate vegetation. A few species, including 
Candona houghi n. sp. and Cytherissa lacustris, are 
most abundant in deep, cold water. An assemblage 
characterized by species with “chitinized” shells 
(species of Cypria, Physocypria, Cyclocypris, 
Cypridopsis) indicates more acid water. Ostracods 
are rare in bogs. 

Changes in the geographic distribution of species 
and assemblages have taken place, and many species 
which are abundant in Pleistocene sediments of 
Illinois are now absent from the state. 

Seventy five species are described and illus- 
trated, of which about half are new. Detailed des- 
criptions of carapaces of all species are presented, 
with emphasis on muscle scar patterns, hinge struc- 
ture, and molt stages. 

Ostracod species from the Sappa silt (late Kansan 
of the Kansas-lowa region) and from Wisconsin de- 
posits of the Lake Michigan basin are included in 
the study. 











Microfilm copy of complete manuscript of 325 
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PENNSYLVANIAN GEOLOGY OF THE 
CRAB ORCHARD MOUNTAINS AREA, 
TENNESSEE 


(Publication No. 6244) 


Richard G. Stearns, Ph.D. 
Northwestern University, 1953 


Data gathered during mapping of the Crab Orchard 
Mountains area give insight into many regional 
problems both stratigraphic and structural. Dis- 
cussions of both stratigraphy and structure begin 
with consideration of relationships seen in detail in 
that area, and then are expanded to a larger regional 
scale. 

Pennsylvanian beds in this area primarily con- 
sist of alternating sandstones and shales with minor 
associated coals, underclays, and calcareous beds. 
The sequence of formations described in detail follows: 
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Pennsylvanian System 


Pottsvillian Series 

New River group 
Duskin Creek formation (sandstone and 
shale) 

Lee Group 
Rockcastle sandstone (sandstone and con- 
glomerate) 
Vandever shale (shale) 
Newton sandstone (sandstone and siltstone) 
Eastland shale (shale) 
Herbert sandstone (sandstone) 
Whitwell shale (shale) 
Sewanee conglomerate (conglomerate and 
sandstone) 
Gizzard formation (sandstone and shale) 


Mississippian System 


Pennington formation (red shale, siltstone, 
and limestone) 


Discussion of these beds is followed by a reconnais- 
Sance report on Lee beds over a larger surrounding 
area (north-central Tennessee coal field), and a cor- 
relation frame work is erected. 

Lithologic character and petrography of Lee Rocks 
of Tennessee are discussed. Special consideration is 
given to areal variation in mineral composition. Infer- 
ences are made concerning the environment of deposi- 
tion of the various lithologic types. 

The stratigraphic investigation is then expanded 
to a regional scale; a map showing the isopach and 
lithofacies patterns of the Appalachian, Eastern 
Interior and Ouachita regions, compiled from litera- 
ture sources, is presented and discussed. Special 
notice is given contemporaneous tectonic elements, 
and the source and path of transport of sediments. 
Several similar maps of selected Lee intervals in 
Tennessee and an additional map showing areal var- 
iations in the total thickness and number of sandstone 
units for the Lee are presented. This is followed by 
an integrated analysis of the Lee rocks in Tennessee, 
and the Lee is compared with the entire Pottsvillian 
series. 


Cyclical deposition of Lee beds is described, and 
cycles are classed as “major” and “minor.” Major 
cycles appear to be due to variations in tectonic con- 
ditions of the depositional site through time, while 
minor cycles appear to be the result of recurrent 
variations in available grain size. The cyclothem 
concept is rejected as not useful in Tennessee. 

Structural features of the Crab Orchard Moun- 
tains area (consisting primarily of anticlines and 
southeast-dipping thrust faults) are first described 
in detail. Data presented indicates that the faults 
primarily bound a low angle thrust sheet, and that 
associated anticlines are themselves probably due to 
faulting at depth. 

Faults were traced in reconnaissance beyond the 
area mapped in detail, and these are described. Such 
reconnaissance indicates that thrusts cropping out in 
the midst of the seemingly undisturbed Cumberland 
Plateau have roots to the southeast in the Valley and 
Ridge province and extend far south and west nearly 
across the Cumberland Plateau. These relationships 
support the vigorously-debated sole fault hypothesis 
of Appalachian structure. Because the accepted 
theory of faulting contradicts the field data (which 
supports the sole fault hypothesis) the theory of 
faulting is discussed, and an attempt is made to rec- 
oncile theory with low angle faulting. Two possible 
mechanisms are proposed, and it is seen that with 
certain reasonable assumptions field data and theory 
may be reconciled. 

The text is illustrated with 20 figures including 
maps, photographs, microphotographs, graphs, dia- 
grams, and charts. In addition, there are 13 plates 
including detailed geologic maps, structure contour 
maps, structural and stratigraphic cross-sections, 
isopach and lithofacies maps, and an index geologic 
map. 


Microfilm copy of complete manuscript of 200 
pages, $2.50. Enlargements 6" x 8", 10¢ per page. 
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A STUDY OF THE PATHOLOGIC 
PHYSIOLOGY OF CHRONIC DIFFUSE 
PULMONARY EMPHYSEMA 


(Publication No. 6170) 
Russell Howard Wilson, Ph.D. 
University of Minnesota, 1953 


The basic pathologic physiologic pattern in pul- 
monary emphysema appears to be one of impaired 


effective alveolar ventilation. Although the resting 
basal tidal minute volume of respiratory gas is within 
normal limits, effective alveolar ventilation is not 
accomplished for the following reasons: 

1. Atrophy union and decrease of the number of 
alveoli to form large non or poorly ventilated air sacs; 

2. Distortion and partial or complete obstruction 
of respiratory bronchioles and atria, causing in- 
creased resistance to air flow; 

3. Loss of contractility and distensibility of pul- 
monary parenchyma because of changes in elastic 
properties; 
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4. The residual volume is increased; the inspira- 
tory capacity is decreased — thus causing the patient 
to breathe from an inspiratory position, thereby 
limiting the respiratory reserve; 

o. The quantity of blood flowing through non or 
poorly ventilated portions of the lung is 5 per cent of 
the total pulmonary blood flow as determined in a 
series of 12 patients breathing 100 per cent oxygen; 

6. The mean oxygen saturation of the arterial 
blood is decreased, and the carbon dioxide content is 
increased; 

7. The mean hemoglobin content of the blood is 
not increased; 

8. Pulmonary arterial blood pressure is elevated, 
the total pulmonary resistance is increased, and 
breathing 100 per cent oxygen does not reduce this 
increased resistance to blood flow but causes uncom- 
pensated respiratory acidosis; 

9. The increase in the level of the pulmonary 
arterial blood pressure is the resultant of pathologic 
capillary plexus changes in the lungs. Hypoxia plays 
a minor role in the elevation of the pressure of the 
blood in the lesser circulations; 

10. The mean cardiac output is within normal 
limits. 


Microfilm copy of complete manuscript of 292 
pages, $3.65. Enlargements 6° x 8", 10¢ per page. 
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HEALTH SCIENCES, DENTISTRY 

A CEPHALOMETRIC AND TEMPOROMAN- 
DIBULAR JOINT RADIOGRAPHIC STULY 

OF NORMAL AND ABNORMAL FUNCTION 
OF THE TEMPOROMANDIBULAR JOINTS 


(Publication No. 6195) 


Robert William Donovan, Ph.D. 
Northwestern University, 1953 


The stomatognathic system consists of the man- 
dible and maxilla, the teeth and their supporting 
tissues, the temporomandibular joints, the muscula- 
ture, the nerve and vascular supply and other struc- 
tures (Thompson, 1953). For many years the path- 
ological effect of a malfunctioning stomatognathic 
System on the teeth and their supporting tissues and 
the temporomandibular articulation has been clin- 
ically observed and described. Karl Boman (1947) 
asserts that at least one third of all adults have symp- 
toms of temporomandibular arthrosis. 

To further isolate causative factors and to shed 
more light on the acceptable and unacceptable stoma- 
tognathic pattern, one hundred and five (105) various 
angular and linear measurements were compared 
between a group of subjects possessing apparent 
normal temporomandibular joint function and a group 
presenting a malfunction of the temporomandibular 
joints. 


By means of cephalometric radiography, certain 
lateral facial measurements were studied and com- 
pared. Oriented temporomandibular joint radiographs 
were used to investigate the form and position of the 
condyle, fossa and eminence. Both of these radio- 
graphic techniques were utilized to record various 
mandibular positions and functional paths. 

The subjects investigated consisted of dental and 
dental hygiene students at Northwestern University 
Dental School. An announcement was made suggest- 
ing that each student report for a cephalometric and 
temporomandibular joint radiographic examination. 
When the subject appeared for the appointment, a 
series of radiographs was made. A history was then 
obtained and finally, an oral examination was per- 
formed in order to classify the individual into one of 
two groups. 

Normal function cases met the following require- 
ments: 

1. An excellent static occlusion. 

2. Normal pattern of attrition. 

3. Upon closing the jaws crisply into the inter- 
cuspal position, a single clear tap was heard. 

4. No single tooth or segment of teeth could give 
indications of premature contact or unusual mobility. 

). Smooth function of the temporomandibular 
joints with no symptoms of clicking, crepitus, pain, 
excessive tiredness, tenseness or strain. 

The malfunction group exhibited the following 
characteristics: 

1. Clicking, crepitus or pain of the temporomandi- 
bular joints during the habitual range of mandibular 
movements. 

2. The only dental requirement was that the sub- 
ject have contacting teeth in every dental arch quad- 
rant. 

All those subjects not meeting the requirements 
of either group were eliminated from the present 
investigation. The two groups consisted of 200 white 
subjects of mixed descent, 141 males and 59 females. 
The normal function group contained 74 males and 
26 females, while the malfunction group contained 67 
males and 33 females. Age range from 18 to 38 
years, with a mean age of approximately 24 years. 

The one hundred and five angular and linear 
measurements on each of the two hundred subjects 
were subjected to a statistical analysis to determine 
correlation within groups and significant group dif- 
ferences. 

The results indicated that many differences 
existed between the normal function group and the 
malfunction group. Differences in facial size, mandi- 
bular size and position, tooth position and relation of 
dental arches to each other and to skeletal points, 
functional condylar and mandibular positions, and 
size and direction of paths of movement were espec- 
ially apparent. 

The intimate relation of the mandibular and max- 
illary apical bases, inclination of the maxillary in- 
cisors, angle nasion-sella-menton, and the mandi- 
bular and occlusal planes was also evident. 

Results of this investigation very definitely tended 
to substantiate and augment certain important por- 
tions of theories advanced by Thompson and Sicher, 
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and even more positively cast doubt upon the efficacy 
of the use of the occlusal position or the retruded 
position as the optimum reference position in the 


treatment of malfunction of the stomatognathic system. 


Microfilm copy of complete manuscript of 330 
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HEALTH SCIENCES, PATHOLOGY 
HISTOPATHOLOGY OF THE RENAL LESION 
IN THE GENERALIZED SHWARTZMAN 
PHENOMENON 


(Publication No. 6388) 


Dennis James Kane, Ph.D. 
University of Minnesota, 1953 


The generalized Shwartzman phenomenon is in- 
duced when two intravenous injections of culture 
filtrates of Gram-negative endotoxins are admin- 
istered to susceptible rabbits. The characteristic 
identifying lesion of the reaction is bilateral cortical 
necrosis of the kidneys. 

Histologic and histochemical tests were under- 
taken to determine the nature of the material which 
occludes the renal glomeruli in the lesions of the 
Shwartzman reaction. Sections were studied using 
the following technics: hematoxylin and eosin, 
Mallory’s phosphotungstic acid hematoxylin, Weigert’s 
fibrin stain, Van Gieson, Sudan IV, azocarmine, 
resorcin-fuschin, Congo red, methyl violet, Laidlaw’s 
reticulum stain, ponceau 2 R with Duponal, Sakaguchi, 
toluidine blue and periodic acid Schiff. The glom- 
erular occluding material was found to be fibrinoid 
and its reaction to various tests establishes its nature 
as an acid mucopolysaccharide. 

Deposition of fibrinoid is detectable on microscopic 
examination as early as two hours after the second 
injection of endotoxin. Maximal deposition of fibri- 
noid is noted between eight and twelve hours after 
this injection. 

Experiments are described which prove the follow- 
ing points: 

1. Fibrinoid deposition in the glomerulus precedes 
observable connective tissue alteration; 

2. The blood itself is one possible source of fibri- 
noid; 

3. A single intravenous injection of endotoxin, in 
the dose ordinarily administered, fails to produce 
any pathologic alteration in the kidneys of rabbits. 

Heparin, in anticoagulant doses, uniformly inhibits 
the production of the generalized Shwartzman reac- 
tion, when administered at the time of or shortly 
after the provocative injection of endotoxin. The 
kidneys of the heparinized animals at autopsy are 
normal on gross and microscopic examination, while 
those of the control, non-heparinized animals show a 
severe bilateral renal cortical necrosis. 
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THE NEGRI BODIES OF RABIES: 
HISTOCHEMICAL AND ISOLATION STUDIES 


(Publication No. 6149) 


Jack Edward Moulton, Ph.D. 
University of Minnesota, 1953 


This is a detailed histochemical study of Negri 
bodies and a study of the physical characteristics of 
Negri bodies isolated from host cells by homogen- 
ization and centrifugation in sucrose. The substances 
investigated and the histochemical methods and fixa- 
tives used are shown in Table I. 

Negri bodies were isolated from host cells by the 
following procedure: 

1. 0.5 gram of rabies-infected skunk brain sus- 
pended in 4.5 ml. of .88 M sucrose and 0.5 ml. of 
.0054 M calcium chloride. 

2. Homogenized 30 seconds in modified Waring 
blendor. 

3. Centrifuged 15 minutes at 1000 g in horizontal 
centrifuge. 

4. Supernatant discarded, sediment resuspended 
in 10 times its volume of fresh sucrose and centri- 
fuged 15 minutes at 1000 g. 

5. Step 4 repeated until supernatant clear. 

All of the above procedure was carried out at 4°C 
in a cold room. 

Histochemical staining results are indicated in 
Table I. The Negri bodies showed positive reactions 
for protein, arginine, tyrosine and alpha amino acids. 
The inner granules of the Negri bodies reacted posi- 
tively for desoxyribonucleic acid and organic iron. 
Inconclusive results were obtained in the periodic 
acid-Schiff test for polysaccharide complexes in the 
Negri bodies. Negative histochemical results were 
obtained in tests for ribonucleic acid, glycogen, 
hyaluronic acid, mucopolysaccharides, ascorbic acid, 
neutral fats, phospholipids, cholesterol, inorganic 
iron, calcium, alkaline phosphatase, dehydrogenase 
and cytochrome oxidase. 

Homogenization-centrifugation of rabies-infected 
brain tissue isolated Negri bodies along with nuclei. 
These formed a grey pellicle in the centrifuge tube 
and the Negri bodies were in greatest concentration 
near the bottom of the pellicle. Prolonged centri- 
fugation caused fragmentation of nuclei and Negri 
bodies, but this always occurred sooner in the nuclei. 
Loops-full of centrifuge sediment mounted in physio- 
logical saline revealed Negri bodies with refractile 
limiting membranes, coarse, refractile inner gran- 
ules and semi-opaque ground substance. Negri 
bodies tended to settle more rapidly than nuclei in 
saline and showed little tendency to adhere. Janus 
green B dye was taken up by the Negri body inner 
granules before the ground substance. Trypsin and 
pancreatin caused lysis of Negri bodies and distilled 
water caused swelling. 
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TABLE I 


Histochemical Methods, Fixatives and Staining Results for Particular 
Substances in the Negri Bodies of Rabies Infected Skunk Brain 


SUBSTANCES 


Protein 
a-Amino acid 
Arginine 
Tyrosine 


Desoxyribonucleic 
acid 


Ribonucleic acid 
Glycogen 
Polysaccharide 
complexes 


Mucopolysaccharides 


Ascorbic acid 


Lipids 


Phospholipids 


Cholesterol 


Inorganic iron 


Organic iron 


Calcium 


Alkaline phosphatase 


Dehydrogenase 


Cytochrome 
oxidase 


ME THODS 


Ferrocyanide 
Ninhydrin 
Sakaguchi 
Millon 


Feulgen 
Desoxyribonuclease 


Ribonuclease 


Periodic acid-Schiff 
Best carmine 


Periodic acid-Schiff 


Metachromasia 


Acid silver 


Nile-blue sulfate, Sudan 
IV, Sudan black B 


Acid hematein-pyridine 
extraction 


Schultz 


Prussian blue, 
Turnbull’s blue 


Prussian blue 
Dinitrosoresorcinol 


von Kossa 
Cretin 


Calcium-cobalt 
Tetrazolium 


G Nadi 


FIXATION 


Formalin 

Formalin, FD*, fresh 
Formalin, Bouin, FD 
Formalin, FD 


Form., Zenker’s, FD, fresh 
FD, fresh 


FD 


Form., acetone, FD, fresh 
Alcohol-formalin 


Formalin, FD, fresh 

Formalin, acetate-form., basic 
lead acetate, FD 

FD 


FD, fresh 


FD 


FD 

Formalin, alcohol, FD 
Formalin, alcohol, FD 
Formalin 


Formalin 
Formalin 


Formalin, acetone, alcohol, FD 
FD, fresh** 


FD, fresh** 


RESULTS 


Positive 
Positive 
Positive 
Positive 


Positive 
Positive 


Negative 


Negative 
Negative 


Inconclusive 


Negative 


Negative 


Negative 


Negative 


Negative 


Negative 


Positive 


Inconclusive 


Negative 
Negative 


Negative 
Negative 


Negative 


*FD indicate fixation by freezing and drying 
**Mouse brain tissue 
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HEALTH SCIENCES, PUBLIC HEALTH 
AN ANALYSIS OF THE EXPRESSED 
ATTITUDES OF REGISTERED PROFESSIONAL 
NURSES TOWARD TUBERCULOSIS NURSING 


(Publication No. 6312) 


Helen Wago, Ed.D. 
New York University, 1953 


The Problem 

The purpose of the study was to discover the 
expressed attitudes of registered professional nurses 
toward tuberculosis nursing, the implications of these 
attitudes for nursing service and for schools of nurs- 
ing. 

To achieve these purposes it was necessary to 
examine the literature for known areas wherein 
nurses found the difficulties that lead to satisfaction 
or dissatisfaction in nursing the tuberculous patient. 
It seemed reasonable that an exploration and analysis 
of the sources of positive and negative attitudes of 
nurses toward tuberculosis nursing might reveal 
important information on the problem of providing 
nursing service for tuberculosis. 


Method of Collecting Data 

A canvass of the literature on the current nursing 
shortage, the turnover of personnel and job satis- 
faction, morale and health of nurses, and the basic 
education of nurses was made to ascertain the major 
areas of difficulty. 

These areas were: employment, education, fear, 
health, family opposition, and environmental factors 
in tuberculosis services. 

An exhaustive list of questions based on the anal- 
ysis of data secured through a pilot study was com- 
posed. The questions were validated by two groups 
of twenty-five randomly selected nurses who criti- 
cized them and offered suggestions. The questions 
were then submitted for final approval and criticism 
to a jury of experts who acted as consultants in form- 
ulating the final questionnaire used for nationwide 
distribution. The questionnaire survey sampled five 
per cent of the registered professional nurses em- 
ployed in 1,017 hospitals with state-approved schools 
of nursing in forty-six states and the District of 
Columbia, and included 2,987 registered professional 
nurses. 

The reliability of the responses to the question- 
naire survey was tested in another step in the study 
through interviews with 118 nurses in fourteen hos- 
pitals located in thirteen states. The similarity of 
the answers to twenty-five questions used in the 
interview which had also been answered on the nation- 
wide questionnaire, was verified. 


Treatment of Data 

Responses for the pilot study, nationwide 
survey, and the interview were tabulated and per- 
centages computed. Results were presented in table 
form accompanied by descriptive analysis. The two 
groups of nurses were then compared. The differences 
between responses in the survey and in the interview 


were determined by comparing the percentage points 
of difference between the two groups. Seventy-seven 
tables are shown in the major body of the study. 


Results of the Study 

Seven major attitudes were reported by the nurses 
as affecting their feelings toward tuberculosis nurs- 
ing. These were: 1) attitudes toward the disease, 
2) attitudes toward the tuberculous patient, 3) attitudes 
toward family influence, 4) attitudes toward basic 
education in tuberculosis nursing, 5) attitudes toward 
personal health status, 6) attitudes toward field of 
employment, 7) attitudes toward professional res- 
ponsibilities. Under these seven major categories, 
fifty-five factors affecting nurses’ attitudes toward 
tuberculosis nursing were analyzed. 


Conclusions 

The basic underlying causes of negative and 
positive attitudes expressed by nurses toward tuber- 
culosis assignment were found mainly in the areas of 
education, employment, fear, health, and family 
opposition to tuberculosis nursing assignment. 

Examination of these facts revealed certain im- 
plied needs for change in four major areas: basic 
education for nursing; graduate education for faculty 
preparation and in-service education in the employ- 
ing agency; wider recruitment; and safe and im- 
proved environment on tuberculosis service units. 

There would thus appear to be a need to increase 
and to broaden the favorable publicity for recruit- 
ment in this area. The recruitment program should 
emphasize the diversity of nursing opportunities, the 
opportunities for promotion in this field, and the 
variety of challenges, cutting across all services, 
which exist in nursing the tuberculous patient. Re- 
cruitment programs should also focus attention upon 
personal safeguards which exist in this field to insure 
healthy personnel. 
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HEALTH SCIENCES, SURGERY 


A STUDY OF ENDOCRINE FACTORS 
RELATED TO ELECTROLYTE BALANCE 
IN THE POSTOPERATIVE SURGICAL PATIENT 


(Publication No. 6172) 


Bernard Zimmermann, Ph.D. 
University of Minnesota, 1953 


From a study of 40 patients following standard 
uncomplicated surgical procedures a consistent pat- 
tern of changes in the fluid and electrolyte distri- 
bution and adrenal activity was observed. The eosin- 
ophils reached a minimum level at 24 hours and 
returned to normal in 4 to 6 days. Blood sodium and 
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chloride concentrations fell immediately following 
surgery and returned to preoperative values over 
approximately the same period of time. There was 
a slight tendency to alkalosis which was maximal in 
the third postoperative day. Potassium levels of the 
serum were depressed throughout the postoperative 
course. Body weight changes indicated a tendency 
to the retention of body water. 

In 16 patients following extensive cancer opera- 
tions the eosinophil response did not differ from 
that seen in the standard procedures. However, 
serum sodium and chloride levels dropped lower and 
returned to normal more slowly, and there was 
greater evidence of a tendency to the retention of 
water. 

In 20 patients serious central nervous system 
manifestations were related to an exaggeration of 
the ordinary dilute state of the postoperative elec- 
trolytes. These instances of so-called “water intox- 
ication” took the form of seizures occurring most 
frequently between the first 24 and 48 hours after 
surgery. The most constant finding in these instances 
was extremely depressed levels of sodium and 
chloride in the serum. 

In experiments devised to elucidate the role of 
the pituitary axis in the control of postoperative 
sodium and chloride balance, 11 patients subjected to 
a severe “electrolyte stress” in the form of a low 
sodium-high potassium diet showed no evidence of 


increased pituitary corticotrophic activity as measured 


by eosinophils and formaldehydogenic corticoid ex- 


cretion. This was in harmony with previous rat ex- 
periments which indicated that mineral-regulating 
corticoids are independent of the pituitary. 

In order to study the possible presence of 11-des- 
oxycorticosterone in postoperative patients the urine 
of 7 male patients before and after operation was an- 
alyzed for pregnanediol. In all instances there was a 
pronounced increase in urinary pregnanediol excretion 
after operation. Similar results were produced by 
ACTH administration and desoxycorticosterone ad- 
ministration but not with Compounds E and F. It was 
concluded that some substance was produced by the 
postoperative adrenal aside from the well-known 
glycocorticoid Compounds E and F. 

It was concluded from these studies and those of 
others that both endocrine and non-endocrine factors 
are important in the disturbance of electrolyte metab- 
olism which is characteristic of the postoperative 
state. The well-known retention of salt by the kidney 
appears to be partly due to the relatively dilute state 
of the major extracellular constituents. In addition, 
an excessive production of adrenal hormones as a 
result of pituitary adrenal activity undoubtedly plays 
a role. Whether this activity represents the presence 
of so-called mineralocorticoids or is merely an inci- 
dental action of glycocorticoids is not clear. Evidence 
on both sides of this question has been presented. 
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HISTORY, GENERAL 
A SURVEY OF THE NEGRO CONVENTION 
MOVEMENT, 1830-1861 


(Publication No. 6179) 


Howard H. Bell, Ph.D. 
Northwestern University, 1953 


This study, as the title suggests, deals with the 
free Negro in the North during the three decades 
prior to the opening of the Civil War, as reflected 
in the state and national conventions, and in related 
assemblies. Only background material has been 
taken from the history of the Negro in the ‘twenties, 
and only the final stages of the study go beyond the 
firing on Fort Sumter. 

This survey has sought to portray, not only what 
the Negro was thinking, but what he was doing. 
What were his reactions to antislavery, to moral 
reform, and to temperance? To what extent did he 
participate in the enthusiasm for communal settle- 
ments which was so much a part of the period? 
What did he think of the suffrage issue, and how did 
he react to his failure to secure the franchise in the 
majority of northern states? What did he do about 
securing an education for himself and his children? 
How did he propose to solve the problem of dis- 
crimination which was on the increase during the 
era? These questions give some idea of the nature 
of the study and the problems dealt with. 

It should be stressed, however, that there was no 
consistent pattern of action. Emphasis on temper- 
ance and moral reform in the ‘thirties gave way to 
the demand for political action in the ‘forties, while 
in the decade preceding the Civil War there was a 
strong demand for equality before the law, and for 
the development of a Negro nation beyond the 
bounds of the United States. Trends in national 
history and world history influenced the thought of 
Negro leaders, and decisions reached on the con- 
vention floor sometimes reflected those trends. In 
other cases, however, particularly in the matter of 
the Negro nationalism of the ‘fifties, the colored 
man was taking the lead. 

And while there was a gradual shifting of 
emphasis on the national scene, the study shows 
that there were varying interests on the state con- 
vention level. During the period surveyed, and 
especially in the twelve years before the Civil War, 
there were numerous state conventions ranging in 
locality from Maine to Illinois, and even in Cali- 
fornia. Matters treated in these assemblies showed 
a wide range — sometimes of national interest but 
often of purely local concern. State laws allowing 
for discrimination in the administration of justice, 
or in the educational system were often the subject 
of discussion. Sometimes interest centered in the 


establishment and maintenance of a state press, or 
in the furthering of the cause of temperance, or 
even in emigration. 

This survey has been hampered by lack of 
manuscript letters and documents from the hands of 
Negro leaders. The Gerrit Smith Miller Col- 
lection of Gerrit Smith papers at Syracuse Univer- 
sity is the most profitable source for such material, 
and even there letters bearing directly upon the 
convention movement are few. The papers of 
William Lloyd Garrison and his associates at Boston 
Public Library contain practically no letters from 
Negro leaders bearing significantly upon the con- 
ventions of the period. And printed sources 
reproducing letters of prominent Negroes are ata 
minimum. 

Careful use of the leading abolitionist journals 
has, however, been made, and some of the American 
Colonization Society publications have been checked. 
Local newspaper reaction to the conventions held 
in the various parts of the country has been uti- 
lized when it could be fitted into the general picture. 
Pamphlet reports of the state and national con- 
ventions have been searched most diligently for 
varying shades of interpretation and emphasis, and 
printed reports of special projects or plans for 
projects have been consulted whenever possible to 
help piece together the story of the free Negro in 
the North as he sought through public planning to 
work out his destiny in the years preceding the 
Civil War. 
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THE COLORADO COAL STRIKE, 1913-1914 
(Publication No. 6224) 


George Stanley McGovern, Ph.D. 
Northwestern University, 1953 


On September 23, 1913, nine thousand coal min- 
ers of southern Colorado launched one of the most 
bitter strikes in American history. Striking for 
recognition of the United Mine Workers’ Union, the 
miners were convinced that their political and 
social freedom, as well as their economic welfare, 
had for too long rested upon an industrial des- 
potism — a despotism which was not always benev- 
olent and seldom very wholesome. 

The strike was the culmination of an industrial 
struggle that had been gathering strength since 
the eighteen-eighties. Motivated by the fundamental 
objective of maximum profits for themselves and 
their eastern affiliates, mining entrepreneurs had 
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induced thousands of miners from Europe, Mexico, 
and the eastern portion of the United States to move 
into the heretofore uninhabited canyons that held 
the rich mineral deposits. Wretched little mining 
camps were quickly erected in which the economic 
and social structure was under the control of the 
mine superintendent and his associates. The 
larger coal corporations, notably the Colorado Fuel 
and Iron Company of the Rockefeller empire, 
literally shaped the politics of southern Colorado. 

The miners chaffed under this modern feudal- 
ism, but they risked the loss of their jobs when 
they complained. Harsh camp marshals policed 
the little communities, fitting symbols of the pri- 
vately owned government. These men had orders 
to eject union organizers or other “agitators.” 
Miners who dared to voice union sentiments were 
usually driven out of the camps. 

In spite of this domination, the miners occasion- 
ally dared to rebel. It is scarcely an exaggeration 
to refer to the three decades culminating in the 
1913 eruption as “Colorado’s ‘Thirty Years’ War.’” 
During that period the miners of the state wrote one 
of the most colorful and spectacular chapters in the 
history of industrial strife in America. The high 
point of that struggle, the strike of 1913-1914, was 
virtually a civil war. Naked class warfare con- 
vulsed the state for months. Scores of persons lost 
their lives before the union effort was finally 
brought to defeat at the end of 1914. 

Under heavy pressure from the coal producers, 
Governor Elias M. Ammons called the state militia 
into the fray. As these troopers came to be more 
and more identified with the operators in the pro- 
tection of strikebreakers, the miners shifted their 
animus from the private company guards to the 
National Guard itself. On April 20, 1914, the 
festering relationship between the strikers and the 
soldiers came to a head in the notorious “Ludlow 
Massacre.” This battle, resulting in the death of 
thirteen women and children in the strikers’ camp, 
sent the miners into a furious campaign of revenge 
that necessitated the dispatching of federal troops. 

The impartial policies of the federal forces 
restored peace to the Colorado strike zone. This 
police action followed several unsuccessful medi- 
ation efforts by the Wilson administration. A final 
proposal by Wilson induced the miners to end the 
strike. 

Although the strikers lost their campaign for 
union recognition, in a larger sense they achieved 
a truly significant victory. Under the shaking 
impact of this long and bitter struggle, the public 
and some of the key figures in the mining corpora- 
tions, notably John D. Rockefeller, Jr., came to see 
that labor relations in the Colorado coal industry 
had to be revamped. No one who has traced the 
evolution of the state’s mining society will question 
the important role which the strike of 1913-1914 
played in bringing a larger measure of democracy 
and economic security to the miners of southern 
Colorado. 
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THE MOVEMENT FOR BILLS OF RIGHTS, 
1776-1791 


(Publication No. 6472) 


Robert Allen Rutland, Ph.D. 
Vanderbilt University, 1953 


Soon after the English settlers had established 
colonies on the Atlantic seaboard they turned their 
attention to the adoption of legal codes that pro- 
tected their personal rights. The first code, 
adopted by Massachusetts Bay in 1641, safeguarded 
the rights of freemen against arbitrary infringe- 
ment by the provincial government. Connecticut 
copied this code without significant change. Other 
colonies sought explicit declarations of civil rights 
in their royal charters. Thus in Rhode Island, New 
Jersey, Pennsylvania, Maryland, and Carolina the 
habeas corpus, trial by jury, and private property 
rights were guaranteed to the citizenry. Further- 
more, religious liberty was provided by the 
charters of Rhode Island, Pennsylvania, and 
Carolina — though with some reservations except 
in Rhode Island. 

In the period preceding the Revolution, freedom 
of the press, freedom of speech, immunity from 
general search warrants, and freedom from arbi- 
trary arrest were frequently violated by crown 
officers. This disregard for civil rights claimed 
by the colonists contributed to the growing tension 
that culminated in the Revolution. In June, 1776, 
the Virginia Convention approved a Declaration of 
Rights which included the traditional charter 
guarantees of civil liberty, as well as those claimed 
by the colonists but never actually reduced to 
writing. This declaration, written by George Mason, 
was broadcast throughout the republic. By 1784, 
eight states had bills of rights modeled after the 
Virginia declaration. All thirteen had some con- 
stitutional provisions guaranteeing civil liberty. 

Evidence of the efficacy of these bills of rights 
is found in decisions of state courts, which 
defended citizens against arbitrary governmental 
action. Though the declarations of rights did not 
function perfectly, they were sufficiently effective 
to make the people steadfast supporters of written 
bills of rights. Once their rights had been reduced 
to writing, citizens reacted vigorously when 
threatened with their loss or impairment. Numer- 
ous laws were passed to extend or explain actual 
provisions of the bills of rights. During the Con- 
federation era, the states alone protected civil 
rights. Under the loosely-knit Confederation, there 
was neither need nor demand for a federal bill of 
rights. 

In the Federal Convention a bill of rights was 
mentioned only in the final stages, when it was 
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apparent that no effort to obtain a declaration of 
rights would succeed. Of three delegates who 
refused to sign the Constitution, two voiced serious 
objections based on the failure to include a bill of 
rights. These men, Elbridge Gerry and George 
Mason, used the omission of a bill of rights as an 
argument for a second convention. The Anti- 
federalist forces immediately seized on this omis- 
sion as the principal objection to the Constitution. 
Available evidence indicates that the leading Anti- 
federalists hoped to use the demand for a bill of 
rights as a lever to pry concessions from the 
Federalists. 

The Federalists clung to James Wilson’s 
argument that the Constitution provided for a 
government of specific powers which could not law- 
fully infringe personal freedom because such power 
was not delegated. This contention was not gener- 
ally accepted. Federalist leaders saw the necessity 
for compromises, and conceded that a bill of rights 
should be enacted after ratification of the Consti- 
tution. This concession satisfied all but the most 
ardent opponents of the Constitution, whose hopes 
centered on a second federal convention which 
would meet if ratification could be prevented. The 
compromise thus crushed the main argument against 
ratification, and assured the Constitution a trial. 

After ratification James Madison fulfilled the 
Federalist pledge and introduced legislation in the 
first session of Congress guaranteeing civil 
liberty. His proposal for eight additional articles 
to the Constitution was reshaped by congressional 
committees into twelve amendments. Ten of these 
were ratified and became the Federal Bill of Rights, 
which was proclaimed on December 15, 1791. 
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HISTORY, MEDIEVAL 


JOHANNES ANDREAE: AN INTRODUCTION 
(Publication No. 6552) 


Lenore Margareta Rickels, Ph.D. 
State University of Iowa, 1953 


In Italy, in the middle of the fourteenth century, 
the two most renowned commentators on law were 
Bartolus and Johannes Andreae. The work of 
Bartolus in the field of civil law has already been 
the subject of several studies; the work of Johannes 
Andreae in the field of canon law, while frequently 
referred to and cited in studies of medieval law, 
has not yet been the subject of a comprehensive 
study. The present dissertation, by examining some 
of the aspects of Andreae’s work as represented in 
the Glossa in Sextum and the Glossa in Clementinas 








is intended to serve as an introduction to that study. 

These two works, the Glossa in Sextum and the 
Glossa in Clementinas have been chosen as repre- 
sentative of the work of Johannes Andreae for they 
contain commentaries on two of the most important 
collections of canon law issued in the last quarter 
of the thirteenth century, and the first quarter of 
the fourteenth, the decretals collected by Boniface 
VIII and those collected by Clement V and published 
by John XXII. The glosses on these collections 
represent the attempt of the doctor who was called 
“the fount and trumpet of the canon law” to relate 
the problems of the church to legal theory and 
procedure as it was interpreted in Bologna, 

c. 1300-1350. 

The result reveals a prominent papal bias, 
backed by a genuine concern for the spiritual char- 
acter of the church. The outstanding characteristic 
of these two glosses is the emphasis upon spiritual 
values, an emphasis which helps to mitigate some- 
what the occasional distortion of Andreae’s argu- 
ments in favor of the papal position. 

In analyzing these two glosses I have handled 
the subject matter topically, hoping thereby to 
define more specific areas of Andreae’s thought 
before arriving at an evaluation of his contribution 
to medieval law. 

In theological controversy, Andreae remained 
the traditionalist, relying upon safe precepts of 
Scripture and the Church Fathers, such as 
Augustine and Gregory, borrowing from the pagans 
however, particularly Aristotle, as might be 
expected of a well-educated citizen of an Italian 
city-state at the beginning of the fourteenth century. 
His theological discussions reveal a tortuous 
system of argument, involving both pagan and 
Christian authorities frequently marshalled to 
refute the arguments of heretics, such as the 
Beghards and Beguines. 

In political and legal thought, Andreae appeared 
as the champion of the papacy, both the person and 
the office, against the arguments of the imperialists 
and the national princes. Actually the controversy 
appears more in Andreae’s definition of the power 
of the papacy than through specific arguments, 
Andreae subscribing to the idea of the communion 
of saints, a universal Christendom ruled by a 
visible lord, the pope, whose power extends beyond 
the spiritual into the temporal whenever the highest 
destiny of man, salvation, is threatened. 

Johannes Andreae presents no innovations in 
legal thought in the glosses on the Sext and the 
Clementines. His theoretical justification for law 
lies in his acceptance of the teachings of Scripture. 
Man is by nature evil; therefore the restraints of 
law, both divine and human, are imposed upon him. 
Again we see the power accorded to the pope in his 
control of the canons and in his discretionary 
jurisdiction over all mankind. Evolving concepts 
of law, such as the idea of representation and of 
the corporation, significant for modern times, also 
appear in Andreae’s glosses. His interpretation of 
these ideas is somewhat tentative, giving evidence 














HISTORY 





of the transitional state of these ideas in the 
fourteenth century. 

Economic ideas are not a major concern of 
Johannes Andreae. He seems particularly oblivious 
to the composition of society in medieval Italy, to 
its stresses and alterations, and so far as he 
exhibits any concern over economic matters, it is 
in their relation to the church, in the matter of 
granting benefices, for example, providing for the 
poor, or prohibiting the practice of usury. Andreae’s 
comments on the evil of usury throw some light 
upon the distinction between manifest and hidden 
usurers and explain the particulars of restitution. 

Judging from the evidence of the two glosses, 
the Glossa in Sextum and the Glossa in Clementinas, 
Johannes Andreae is not an original thinker, nor 
does he contribute any new ideas to the development 
of legal and political theory. His contribution lies 
rather in his synthesis and application of tradi- 
tional ideas to issues confronting the church at the 
close of the thirteenth and beginning of the four- 
teenth century in western Europe. 
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HISTORY, MODERN 
THE ANTIEVOLUTION CRUSADE OF THE 
NINETEEN-TWENTIES 


(Publication No. 6462) 


Kenneth K. Bailey, Ph.D. 
Vanderbilt University, 1953 


The famous Scopes trial, held at Dayton, 
Tennessee, in the summer of 1925, was only the 
most sensational episode growing out of the crusade 
in the nineteen-twenties to secure state laws and 
rulings by state boards of education against the 
teaching of the Darwinian theory in public schools. 
Between 1922, when an antievolution bill was 
narrowly defeated in the Kentucky house of repre- 
sentatives, and 1928, antievolution bills were 
introduced in at least twenty state legislatures. 
Antievolution laws with penalties for offending 
teachers were enacted in Tennessee, Mississippi, 
and Arkansas. Oklahoma legislated against 
Darwinism in public school textbooks. In North 
Carolina, Texas, and California, rulings against 
the unrestricted teaching of the theory in public 
schools were given by state boards of education. 
The Congress of the United States stipulated in 1924 
and 1925 that appropriated funds could not be used 
for payment of teachers and administrators who 
taught or permitted to be taught “disrespect of the 
Holy Bible” in the public schools of Washington, 

D. C. In states where no legal prohibitions against 


the theory of evolution existed, Fundamentalist 
pressure undoubtedly often hampered the public 
school teacher in the treatment of this scientific 
hypothesis. 

The crusade against the theory of evolution was 
part of a broader area of Fundamentalist exertion 
against Modernist innovations in religion. This 
conservative religious reaction was akin to the 
political movement of the era which condemned 
governmental innovations and promised a return to 
“normalcy.” Fundamentalist efforts to exclude 
liberal theologians from major Protestant denomi- 
nations were not unlike contemporary efforts by 
Klansmen and other guardians of “Americanism” 
to exclude non-English and non-Protestant groups 
from full participation in our social order. Toler- 
ance for differences in beliefs and skin color was 
not a virtue which characterized the post-war 
decade. 

The initial impulse for the antievolution crusade 
stemmed from an element of Protestantism which 
had been highly articulate since before the turn of 
the century in upholding a belief in the literal 
inerrancy of the Scriptures. Divided on the doctrine 
of premillennialism and other points of inter- 
pretation, these conservative religionists attained 
a large degree of unity and considerable popular 
support in the decade following World War I by 
centering their denunciations on the theory of 
evolution and its effects. Many who were habitually 
lethargic in religious participation were emphatic 
in refuting all suggestions of kinship with the 
Simian. 

The area of greatest strength of the antievolution 
crusade was in the South, where the three state 
antievolution statutes were enacted. In four other 
Southern states, South Carolina, Florida, Louisiana, 
and Texas, antievolution bills were approved in 
one house only to be defeated in the other chamber. 
Yet, the antievolution movement was not strictly a 
sectional phenomenon, for antievolution bills were 
considered in Maine, Delaware, New Hampshire, 
Minnesota, North Dakota, and California, and 
Congress gave the Bible special protection in 
Washington, D. C., Schools. Debate on the merits 
of the theory of evolution was nationwide. 

It is difficult to determine the causes for the 
rather sudden decline in the movement after 1927. 
An important immediate factor was the defeat of 
antievolution bills in fourteen state legislatures 
that year. Perhaps the most important single cause 
was the death of William Jennings Bryan, since 
other leaders in the movement lacked the popular 
support and the “respectability” which the 
Commoner had given to the cause. A similar 
decline of the Ku Klux Klan at about the same time 
and a decrease in public support for “normalcy” 
in politics seemed to indicate a general waning of 
the militant defense of the “traditional” which had 
characterized the decade. 
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UNITED STATES NAVAL OPERATIONS DURING 
THE MEXICAN WAR 


(Publication No. 6431) 


Karl Jack Bauer, Ph.D. 
Indiana University, 1953 


This study covers completely the orders and 
actions of the United States Navy in the Gulf of 
Mexico and the Pacific during the Mexican War, 
leading to the conclusion that while the war saw the 
rudimentary beginnings of American amphibious 
warfare it should be remembered as an excellent 
example of the usefulness and effectiveness of sea 
power in being. The major operations considered 
include: 


THE WAR IN THE GULF 


The orders and actions of the West India 
Squadron during the Texas Revolution show the 
American attempt to preserve neutrality. At the 
same time the American squadron in the Gulf backed 
up diplomatic negotiations. 

Commodore David Conner learned (May 3, 1846) 
of the Mexican decision for war and hastened to 
support General Zachary Taylor and helped protect 
the army’s base at Point Isabel. On Taylor’s 
crossing of the Rio Grande Conner instituted a 
blockade of the Mexican coast — initially Vera Cruz, 
Alvarado, and Tampico, later extended to all the 
Gulf ports. 

After failing twice in attacks on the Mexican 
squadron in the Alvarado River because of poor 
weather and a shortage of light draft vessels Conner 
despatched Commodore Matthew C. Perry against 
Tabasco during October 1846. During November 
Conner seized Tampico, holding it until the arrival 
of an army garrison. 

Conner ably assisted General Winfield Scott in 
the first large-scale American amphibious 
operation — Vera Cruz on March 9, 1847. Com-— 
modore Perry relieved Conner and undertook the 
seizure of the remaining Mexican ports during the 
spring of 1847. A serious attack of yellow fever 
during the summer of 1847 and the impending 
negotiations for peace prevented further descents. 


THE WAR IN THE PACIFIC 


Official American interest in the acquisition of 
California led to Commodore Thomas ap C. Jone’s 
seizure of Monterey in 1842 in the mistaken belief 
that war existed between Mexico and the United 
States. During 1845 Commodore John D. Sloat 
received orders to seize San Francisco and other 
California ports in case of war and the American 
consul in California, Thomas O. Larkin, was made 
special agent to attempt to secure its peaceful 
acquisition. The return of John C. Fremont to 
California in the late spring of 1846 — following 
expulsion by the Mexicans — touched off the Bear 
Flag Revolt, largely frustrating Larkin’s work. 

After much hesitation Sloat seized Monterey and 
San Francisco during July 1846 and then returned 


home surrendering command to Commodore Robert 
F. Stockton. Stockton occupied the remainder of 
California during August but lost control of the 
south in the uprising of October. After training an 
army of sailors and marines — reinforced after the 
Battle of San Pascual by the remnants of General 
Stephen W. Kearny’s army — Stockton reconquered 
the south in the Battles of San Gabriel and La Mesa 
during January 1847. 

Commodore W. Branford Shubrick relieved 
Stockton in March 1847 and in conjunction with the 
army occupied and pacified Baja California, 
neutralized Guaymas and seized Mazatlan during 
1847-1848. 
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THE AGRICULTURAL POPULATION OF 
VIRGINIA, 1850-1860 


(Publication No. 6464) 


Emmett B. Fields, Ph.D. 
Vanderbilt University, 1953 


Tradition ascribes to the Old South a white 
society in which economic, political, and social 
benefits flowed almost exclusively to a small plan- 
tation aristocracy and by-passed the remaining 
freemen, the millions of “voor whites,” who were 
victimized by a system which kept them from 
advancement and sapped them of vigor. Singularly 
absent were the middle groups which constituted the 
majority of people in other American regions. The 
main objective of this study is to test the accuracy 
of the economic aspects of this traditional inter - 
pretation in late antebellum Virginia. The area 
which became West Virginia has been omitted from 
consideration. The evaluation is based upon 
machine-classified case studies of 12,131 heads of 
agricultural families in 1850 and 12,699 in 1860. 
These men, together with their families and slaves, 
comprised the total farm population in fifteen 
counties which were chosen to sample every major 
demographic, topographical, soil, and crop region 
in the state. 

It was found that the great majority of folk 
corresponded to the classic description of neither 
the planter aristocrats nor the degenerate “poor 
whites,” but, instead, possessed wealth which 
placed them between the two extremes. Approx- 
imately two-thirds were independent landowners, 
and holdings were predominantly small. Large 
tracts were most numerous on the fertile Piedmont 
Plateau, especially in the northern wheat counties. 
Even here, however, only 11 per cent of land units 
included as many as 500 improved acres and fully 
one-half were of less than 200. Averaging all 
regions, 40 per cent of all tracts included fewer 
than 100 improved acres, almost 70 per cent were 
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of less than 200, and only about 6 per cent included 
as many as 500. The characteristic unit of agri- 
culture in Virginia was the farm rather than the 
plantation. Planters held a slight advantage over 
farmers in soil fertility, but productive soil gen- 
erally was not restricted along class lines. 

The distribution of slaveownership similarly 
stressed moderate property owners. Once again 
large holdings were most numerous on the Piedmont, 
in this case in the south where tobacco cultivation 
required extensive labor. But no more than 35 per 
cent of all masters owned as many as twenty 
Negroes even in this fertile region. For the state 
as a whole, fully 80 per cent of slaveholders owned 
fewer than twenty, while only about 2 per cent held 
as many as fifty. The large masters of legendary 
emphasis were atypical. Slavery was being de- 
emphasized in Virginia, especially by small 
masters, but slave sales rarely indicated financial 
hardship because the capital thus freed was usually 
being diverted into land. Between 1850 and 1860, 
slaveownership dropped from 47 per cent of heads 
of families to 41 per cent, while landownership rose 
from 63 per cent to 68 per cent. Many tenants were 
coming into possession of their own farms, and 
there was a general tendency, most marked on the 
intermediate economic levels, to buy land and bring 
more acres under cultivation. 

Increased production resulted from advancing 
farm commodity prices and brought recovery from 
the depression which had accompanied the Great 
Migration westward. Largely diversified and self- 
sufficient, farmers were receiving greater incomes 
from tobacco, grains, and livestock and were 
broadening their economy with new endeavors such 
as truck gardening. In general, Virginia agri- 
culture was more prosperous than ever before. 

The social pyramid which developed from such 
conditions was too complex to fit the conventional 
conception. Class blended into class, linking large 
planters with small planters, large farmers with 
yeoman farmers, and slaveowning tenants with that 
25 per cent of the population which comprised the 
non-propertied lower classes — the overseers, 
small tenants, farm laborers, and squatters. The 
farmers were frequently prosperous and figured 
prominently in staple production. If twenty slaves 
is taken as the minimum for a small planter, the 
upper classes accounted for about one-half of the 
state’s tobacco output and only one-third of its 
wheat, corn, and livestock. Landowning farmers 
with fewer than twenty Negroes, or none at all, 
were responsible for 45 per cent of the tobacco, 
more than one-half of the grains and livestock, and 
almost all of the market vegetables and fruits. 
Planters did not dominate staple production. The 
lower classes were poor, but they were infrequently 
indigent. Acre for acre, the tenants outproduced 
every other class except those whose land they were 
using, the planters. Society was marked by a degree 
of upward mobility which allowed enterprising 
individuals on all levels to rise in station. 

Virginia was not a land of economic equals, 


strictly speaking, but property and its proceeds 
were distributed on a broad social basis and soci- 
ety remained fluid. This study therefore generally 
supports earlier studies of Alabama, Louisiana, 
Mississippi, South Carolina, and Tennessee. The 
main sources were the manuscript returns of the 
Federal Census, 1850 and 1860, and county tax 
records. Incidental use was made of contemporary 
farm periodicals, newspapers, correspondence, 
diaries, journals, and account books. 
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THE PARIS PRESS AND THE NEUTRALITY 
POLICY OF THE UNITED STATES, 1935-1939 


(Publication No. 6199) 


John McVickar Haight, Jr. Ph.D. 
Northwestern University, 1953 


This study presents the reactions of the Paris- 
ian press to the neutrality policy of the United 
States between August 1935 and September 1939. 

It is based upon the files of eighteen represent- 
atives of that press, eleven of which were daily 
newspapers. The remaining were either weeklies 
or bi-weeklies. Together these journals reflect 
the broad current of opinions within the French 
capital, currents which stretched from the Extreme 
or fascist Right through the liberal democratic and 
republican sections of both Right and Left to the 
Socialist and Communist Left. As each individual 
journal frankly expressed its partisian bias, it has 
been assumed that the Paris press reflected the 
differing reactions of the Parisian public. These 
reactions reveal how the various Parisian factions 
viewed the neutrality policy of the United States in 
the light of the policy, foreign as well as domestic, 
which they advised for France. 

Commencing with the passage of the Neutrality 
Act by the Congress of the United States in August 
1935, this study finds that the Parisian press and 
its public viewed that Act in the light of the Italian 
Ethiopian conflict. As Parisians split Right and 
Left on whether to oppose Mussolini’s conquest of 
Ethiopia, they split along almost identical lines in 
their appraisal of the neutrality policy of the 
United States. At this time there appeared little 
appreciation of the need or value of American 
support for France herself. As the international 
tensions increased between 1935 and the summer 
of 1939, Parisian awareness of the need of Amer- 
ican aid became increasingly apparent. By the 
latter date most Parisians realized the threat of 
Nazi expansion to the security of France. In look- 
ing to the United States for support the Left and 
Right tended to forget the divisions on domestic 
and foreign policy which had colored their attitudes 
towards the United States neutrality policy. 
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In covering the period between the Ethiopian con- 
flict and the outbreak of World War II, this study 
treats in detail the occasions which stimulated 
Parisian interest in the United States. It underlines 
the excited reception most Parisians gave to 
Roosevelt’s quarantine speech in October 1937. It 
notes how the refusal of the United States to follow 
its President’s lead toward a revision of the neutral- 
ity policy brought disillusionment to Parisians and 
links this disillusionment with the widespread ac- 
ceptance of appeasement of Hitler. The renewed 
Parisian interest in the United States during the 
Munich crisis of September 1938 is reviewed as is 
the confused Parisian belief in American support for 
their country following the Munich settlement. The 
optimistic acceptance of Roosevelt’s reported state- 
ment in February 1939 that the frontiers of the 
United States were in France is tied with the growing 
Parisian awareness of the Nazi menace. Finally the 
increasing realization of France’s need for American 
assistance is shown to reach its climax in the sum- 
mer of 1939 when Soviet Russia and the United 
States were viewed as the twin “saviors of the peace.” 
The shock following the refusal of the American 
Congress to revise the Neutrality Act did not destroy 
the faith of many of the Paris public in the United 
States. If that country would not help maintain the 
peace, it would open the American arsenal to France 
as soon as war began. Throughout, this study reveals 
the Parisian failure to understand America’s refusal 
to take its share of the responsibilities for world 
peace. Living close to the scene of Europe’s troubles, 


all Parisians, at one time or another, shared what 
the fascist Right called the “great illusion,” the 
dream that the United States would come to the aid 
of France in her struggle with Nazi Germany. 
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WORCESTER IN THE WAR FOR INDEPENDENCE 
(Publication No. 5841) 


Donald Ellis Johnson, Ph.D. 
Clark University, 1953 


Revolutionary attitudes were slow in developing 
in Worcester. While the majority of Worcester 
people were opposed to the enactment of the Stamp 
Act and Townshend legislation, they had no intention 
of rising in armed revolt against the Crown in the 
1760’s. 

Politically speaking, the radicals did not become 
dominant in Worcester until 1774. Their ultimate 
success was largely the result of their diligence in 
organizing. Bitter popular reaction to the Coercive 
Acts was also important. 

The radicals exercised their power through such 
extra-legal organizations as the local Committee of 
Correspondence, a local patriot club known as the 
American Political Society, and the Worcester 


County Convention of the Committees of Correspond- 
ence. These groups were concerned particularly 
with political conformity, nonimportation, closing 
the courts, cooperation with other extra-legal groups, 
and military preparations. Worcester radicals 
wanted local self-government. It was also obvious 
that they would fight what they considered to be 
British aggression. 

One of the first major problems confronting 
Worcester upon the outbreak of hostilities was that 
of “loyalist control.” In general, there were three 
groups of loyalists; those who conformed outwardly 
to the orders of the town leaders and quickly regained 
the tolerance of the people; those who resisted pa- 
triot authority and were quickly coerced, usually in 
a rather humiliating way; and the refugees who were 
the object of banishment and confiscatory legislation. 

Other major problems were of an economic na- 
ture, such as those concerned with raising men, mon- 
ey, and materiel. Evidence indicates that the town 
did better than many of the other towns in fulfilling 
its various quotas for soldiers, supplies, and taxes. 

Currency depreciation and inflation were the 
most serious problems resulting from the Revolu- 
tion from the viewpoint of the United States. Price 
control, embargoes, funding, heavy taxation, anti- 
hoarding legislation, and many other techniques were 
resorted to in an attempt to cope with spiralling 
prices. All of them failed, particularly because of 
the continuing influx of astronomical amounts of 
paper currency into circulation. 

The state resorted to partial repudiation of the 
Continentals in 1780. At the same time a new paper 
currency (New Emission) was provided for. This 
policy failed in that prices continued to rise, Conti- 
nentals continued to depreciate, and the New Emis- 
sion began to depreciate too. Thereupon, the state 
resorted to a hard money policy. Continentals were 
allowed to seek their own level on the open market, 
and the New Emission was withdrawn from circulation. 

There was a great amount of agrarian discontent 
in Worcester during the Revolution. First of all, 
Worcester feared the domination of eastern Mass- 
achusetts for political and economic reasons. This 
suspicion of eastern Massachusetts explains its 
opposition to the Representation Act of 1776, its 
opposition to the General Court drafting a consti- 
tution for the state, and its evident suspicion of the 
legislature (not the executive) when it considered 
the proposed constitution in 1780. 

The majority of Worcester voters appeared to 
have opposed a number of the state’s financial pol- 
icies. The Funding Bill of 1777, the hard money 
policy in the early 1780’s, excise taxes, increasing 
poll taxes, the heavy taxes on real property were all 
unpopular in agrarian Massachusetts. Worcester’s 
dislike of the financial policies of the General Court 
was indicated by other demands such as lower sala- 
ries for public servants, and moving the General 
Court out of Boston. Many of these problems antici- 
pated Shays’ rebellion of a later date. 
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SEPARATION OF POWERS: THE AMERICAN 
DEVELOPMENT OF SEPARATION OF POWERS 
AND THE USE OF THIS PRINCIPLE IN THE 
CONSTITUTION OF THE UNITED STATES, 
1607-1787 


(Publication No. 6443) 


Darwin Newton Kelley, Ph.D. 
Indiana University, 1953 


Informed Americans, familiar with the Steel 
Cases, are aware that separation of powers contin- 
ues to be an important principle in the United 
States. On the other hand, England has concentra- 
tion of powers. Many have been intrigued by the 
fact that the colonies were established on principles 
current in England; yet they developed very differ - 
ently. 

This study traces the development in the English 
continental colonies of separation of powers from 
the time of the first settlements to the drafting of 
the United States Constitution. The most valuable 
sources are organic laws, statutes, judicial deci- 
sions, and the writings of men who wrestled with 
the problems of government. 

No one has yet been able to give a mutually 
exclusive definition for legislative power, or execu- 
tive power, or judicial power. For a historical 
study of separation of powers it has been found use- 
ful to keep in mind the most important sources of 
strength for each power: taxation for the legislative 
power, honors and appointments for the executive 
power, and general acceptance of its decisions as 
the final interpretation of the law for the judicial 
power. 

England had three departments of government at 
the time of the early American settlements. Locke 
and Montesquieu were the best known of those who 
attributed English liberty to separation of powers. 
The Americans accepted the analysis of these two 
theorists. Whether Locke and Montesquieu were 
correct in their interpretation of the English consti- 
tution depends upon what one means by separation of 
powers. 

In theory, when the first settlements were made 
there was no separation of powers for the colonies. 
All powers over the colonies belonged to the King. 
He granted privileges and withdrew privileges as he 
saw fit. This was done in the form of charters, com- 
missions, instructions, disallowances, and other 
action in the Privy Council. After 1650 Parliament 
assumed powers in the colonies that before belonged 
to the King. At times, between 1650 and 1766, Par- 
liament claimed more powers than at other times; 
the trend was for the power claimed and exercised 
by Parliament to increase. 

In fact, especially if power is considered as 
physical ability rather than authorization, there was 
separation of powers in the Empire. The continen- 
tal American colonies early assumed some local 
legislative power and soon controlled the power of 
local taxation. There were also local executive and 
local judicial organizations; these were different in 
charter, proprietary, and royal colonies. But for 





all of the colonies the supreme executive, the su- 
preme judicial, and the Empire legislative powers 
were in England. 

When British statesmen tried to enforce a policy 
based on the legal fiction that all powers were in 
Parliament, the colonies declared independence. 
Then the states assumed all powers. At first, in 
the eyes of the Americans, the executive and judicial 
branches were associated with the attempt of Great 
Britain to make them slaves. Consequently, in the 
first state constitutions the executive and judicial 
branches were weak. Under the pressure of war 
stronger executive and judicial organizations again 
became associated with liberty. The most important 
reason for separation of powers in the United States 
was that the men at the Constitutional Convention 
and the people who voted to ratify the Constitution 
combined respect for the legislature and fundamental 
law with an appreciation of executive ability. Their 
purpose was to safeguard liberty. 


Microfilm copy of complete manuscript of 285 
pages, $3.56. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-2013. 


SOME HISTORICAL AND LITERARY ASPECTS 
OF HENRYK SIENKIEWICZ’S 
WITH FIRE AND SWORD 


(Publication No. 6318) 


Stanley A. Kowalczyk, Ph.D. 
University of Pennsylvania, 1952 





Supervisor: V.Kreve-Mickevicius 


Henryk Sienkiewicz’s With Fire and Sword was 
used as the center of reference in a study of the 
historical materials incident to the novel’s develop- 
ment. In order to appreciate the voluminous histor- 
ical content of the novel, which concerns itself with 
the Cossack wars against the Polish- Lithuanian 
Commonwealth, a historical background is given to 
the ethnic elements involved. The social and eco- 
nomic aspects are considered to be of primary 
importance. 

Criticism of Henryk Sienkiewicz’s historiography 
has been usually centered on the figure of Prince 
Jeremi Wisniowiecki, the novel’s leading historical 
character. The present work emphasizes the his- 
torical role of the Cossack Hetman, Bohdan 
Chmielnicki; Henryk Sienkiewicz’s interpretation of 
his personality and historical role is compared with 
historical records. Chmielnicki’s flight to the Zapo- 
rogian Sech, his alliance with the Tartars and role 
in the subsequent events of military victories and 
peace agreements are analyzed on the basis of cause 
and effect. The relationship between the Crown and 
the Cossacks is discussed at length. Stress is 
placed on the social and economic factors associated 
with the conflict; the social position of the Jews in 
the Ukraine is explained. 

It is the writer’s opinion that a very important 
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aspect was overlooked in previous criticisms. The 
conflict between Prince Jeremi Wisniowiecki and 
Bohdan Chmielnicki was not a conflict between rep- 
resentatives of two different ethnick groups and 
cultures. Under Russian influence, Sienkiewicz 
committed a fundamental misinterpretation in his 
idealization of Prince Wisniowiecki as symbolic of 
the Polish element unfriendly to the Ukrainian. On 
the basis of historical records, the conflict des- 
cribed in With Fire and Sword was not “international” 
but “intranational,” since it was primarily a conflict 
involving the interrelationship of Ukrainian person- 
alities, namely Wisniowiecki and Chmielnicki as the 
antagonists, with Kisiel as a conciliatory agent. 

It was concluded that Chmielnicki’s role was 
forced upon him by the Ukrainian magnates, partic- 
ularly Wisniowiecki, and that his attempts to achieve 
a modus vivendi within the framework of the Polish- 
Lithuanian Commonwealth were obstructed by the 
magnates and hindered by the peasants. The period 
of time described in With Fire and Sword should not 
be considered as a movement of peoples toward pol- 
itical independence. Concepts of nationalism were 
not existant at this time; the Cossack and subsequent 
peasant movements were not national in aim, but 
motivated entirely by social and economic factors. 

Chmielnicki’s insurrection may be considered as 
an attempt to revive the king’s authority; it was an 
opportunity for the majority of the gentry to curb the 
magnates and regain some of their former influence. 
The failure of the Cossacks may be attributed to 
particularism, a phenomenon extant throughout the 
Commonwealth. 

The Ukraine of the mid-seventeenth century, 
along with the rest of the Commonwealth, was an 
area of great feudal estates. Sienkiewicz overlooked 
this aspect, the reappearance of Feudalism which 
had practically disappeared in western Europe; this 
led to another misinterpretation, that the will of a 
single feudal prince like Wisniowiecki was identical 
with the will of the Commonwealth as represented by 
its sovereign. 

In conclusion, the development of the Common- 
wealth in the decades preceding the Cossack rebel- 
lion may be considered a classic example of the loss 
of human liberties due to governmenta! decentraliza- 
tion, in contrast to western views. 
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SENATE INVESTIGATING COMMITTEES, 
1900-1938 


(Publication No. 6146) 
Ellis Noel Livingston, Ph.D. 
University of Minnesota, 1953 


The aim of this dissertation is to present a 
reasonably detailed account of Senate investigations 
held between 1900 and 1938 on the hypothesis that a 


period of such extent is sufficient to provide a reli - 
able cross-section of the whole field of Congression- 
al investigation. 

The first chapter is devoted to a general summary 
of the historical background of legislative investiga - 
tions, in which British and early American precedents 
are discussed, to court interpretations of the extent 
of the investigative power, and to the general proce- 
dures followed in conducting such inquiries. 

The main body of the text is organized in relation 
to the primary purpose of the individual investigations 
described. The second chapter describes their use in 
general “housekeeping” problems. Contested elec- 
tions and disputes concerning the qualifications of 
members were the most frequent subjects of investi- 
gation in this field. The most important of this 
group of inquiries were those concerning Smoot of 
Utah, Lorimer of Illinois, Stephenson of Wisconsin, 
Newberry of Michigan, Vare of Pennsylvania, and 
Smith of Illinois. The investigative powers were 
used sparingly and with few important results in such 
additional organizational problems as the behavior of 
individual members and the protection of members 
from slander and improper influence by lobbyists. 

In the performance of semi-administrative functions, 
the Senate held one notable inquiry in connection with 
the confirmation of an executive appointment (that of 
Brandeis to the Supreme Court), and an investigation 
of the Treaty of Versailles, both of which are des- 
cribed at some length. 

Not many investigations were found to have been 
designed exclusively, or even primarily, for purely 
legislative purposes. The best examples are those 
dealing with the Panama Canal and the Munitions 
industry. 

The greatest use of investigative powers by the 
Senate during the period was in the examination of 
executive affairs. In the two chapters devoted to 
this type of inquiry, a large number of minor inquir- 
ies are listed, but most of the space is given to the 
Ballinger-Pinchot controversy, the oil scandals of 
the ‘twenties, activities of the Army in the Philip- 
pines and France, the building of the Panama Canal, 
the Treaty of Versailles, and the examination of 
Wilson’s Mexican policies. 

A final chapter describes the examination of the 
activities of private corporations and individuals. 
The most important of these inquiries were those 
dealing with labor conditions, prices, and “subversive” 
activities. 

It was not possible within the limits of this study 
to make an exhaustive study of the entire legislative 
program of the period, or of the reaction of the 
public to the findings of the Senatorial investigators. 
However, enough evidence is presented to justify the 
general conclusion that Senate investigations were 
not an effective aid to recognized legislative func- 
tions. With a very few exceptions, of which the 
Walsh investigation is the outstanding example, they 
were much too deficient in objectivity to be efficient 
in the production of dependable information of use 
either to Congress or the public. They were used 
primarily as propaganda devices to promote the 
individual or party interests of the faction in control 
of procedure. 
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LOUIS BLANC IN EXILE 
(Publication No. 6218) 


Leo A. Loubere, Ph.D. 
Northwestern University, 1953 


Louis Blanc fled to England in August 1848 to 
escape the rigors of the reaction which followed the 
unsuccessful workers’ uprising of the previous June. 
Since his socialist ideas were severely denounced, 
he founded a journal, the Nouveau monde, to defend 
his theories. This venture, however, was short-lived 
and his negotiations to begin a democratic review with 
-, the communist Cabet also ended in failure. The pro- 
ponents of social reform could neither unite nor find 
a common doctrine. Revolutionists like Blanqui 
called for a dictatorship of the proletariat; neo- 
Jacobins like Ledru-Rollin demanded direct govern- 
ment by the majority; while Blanc defended repre- 
sentative government and minority rights. 

Disgusted with the doctrinal conflicts Blanc 
retired into the British Museum to complete his his- 
tory of the Revolution of 1789. Although he outlined 
a dialectic he was not, as certain German writers 
have taught, a precursor of Marx. He gave some 
attention to economic factors, but he insisted that 
ideas were the basic forces behind historical evolu- 
tion, and that great men guided this evolution in 
accordance with the will of God. The great man of 
Blanc’s study was Robespierre who, although one of 
the leaders during the Terror, was not a premedi- 
tated terrorist. Blanc did not laud the Terror; he 
insisted only that it had been a necessary calamity. 
Basically his history was a strong defense of popular 
sovereignty. 

Research and exile intensified Blanc’s opposition 
to the Empire of Napoleon III. He rejected the 
Emperor’s amnesties, and urged democrats to ab- 
stain from voting in the legislative elections. To 
combat Napoleon’s foreign policy, he shed the Jacobin 
nationalism that he had preached earlier, and warned 
all Frenchmen that Napoleon would use their will to 
liberate Europe simply to foster his own aggrandize- 
ment. And lest a war strengthen the Empire, Blanc 
turned to the doctrine of pacifism, which led him to 
modify the distrust he had felt for England. He even 
learned to admire England, considering her the last 
stronghold of liberty. But his outlook remained 
French, and when the Empire fell, he returned im- 
mediately to Paris. 

Contrary to what has been said, exile markedly 
influenced Blanc’s ideas. Before 1848 he had in- 
sisted that universal suffrage was the panacea for 
all social ills. But in 1848 and after, the majority in 
France, especiaily the peasants, proved to be con- 
servative, and used the ballot to put in power those 
men who extirpated socialism, and the freedoms of 
Speech and assembly. Whereas at an earlier date 





Blanc had viewed society as a whole, he now distin- 
guished between the conservative rural majority and 
the progressive urban minority. To protect the 
latter, he now called for a constitution embodying the 
basic freedoms, and an elected supreme court to 
prevent his proposed unicameral legislature from 
violating the constitution. In addition, he advocated 
the Hare system of proportional representation to 
assure the minority a voice in the government. The 
conservatism of the peasants also reminded him of 
hitherto neglected rural problems. To solve these 
he called for the organization of large agricultural 
co-operatives and the application of science tofarm- 
ing. He also advocated the complete abolition of 
salaries in industrial and rural co-operatives. 
Formerly he had favored equal remuneration, but in 
exile he outlined a society in which each man prod- 
uced in accordance to his ability, and received in 
accordance to his needs. 

These revisions did not restore Blanc’s influence 
over labor. His insistence that a benevolent state 
must organize the co-operatives found little favor 
among workingmen who were victims of political 
reaction. The workers turned instead to Proudhon 
who favored nonpolitical mutualism which was, in 
reality, the socialization of the means of exchange. 
In exile Blanc was forgotten. When he returned, he 
shared for a moment the spotlight of popularity, but 
soon dropped into a subordinate role which he played 
with dignity until his death in 1882. 
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B. GRATZ BROWN, THE RISE OF A RADICAL, 
1850-1863 


(Publication No. 6079) 


Norma Lois Peterson, Ph.D. 
University of Missouri, 1953 


The early political career of B. Gratz Brown 
exemplifies the instability of American politics in 
the 1850’s and 1860’s, particularly in Missouri. 
During these years he witnessed, and in some in- 
stances influenced, the growing rift in the ranks of 
the Democratic party, the decline of the Whigs, the 
search for a neutral political stand between extrem- 
ists of North and South, and the rise and develop- 
ment of the Republican party and its subsequent con- 
trol by the Radicals. 

Gratz Brown was born in Lexington, Kentucky, in 
1826 and developed an interest in politics at an early 
age. Both his grandfathers had been United States 
Senators, and his father, an eminent lawyer and 
member of the Whig party, was active in the judicial 
and executive branches of the government of Ken- 
tucky. Gratz Brown also adopted the Whig political 
affiliation. He attended Transylvania and Yale Uni- 
versities and Louisville Law School, and received 
many honors for scholarship and oratory. 
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In 1849, after being admitted to the bar, Brown 
joined the St. Louis legal firm established by his 
cousins, Frank and Montgomery Blair. Almost 
immediately he became involved in-Missouri politics. 
Discarding his Whig leanings, Brown joined the 
Blairs in supporting Thomas Hart Benton, and it was 
as a Benton Democrat that he rose to prominence in 
St. Louis. 

In 1852 he was elected to the lower house of the 
Missouri General Assembly, and was reelected in 
1854 and 1856. From 1854 to 1859 Brown was editor- 
in-chief of the Missouri Democrat, originally a Ben- 
ton organ, whose editorials reveal Brown’s various 
shifts in opinion during the period. 

Until early 1859, Brown almost consistently fol- 
lowed the political leadership of Frank Blair. At 
first Blair and Brown seemed devoted to the Benton 
cause of maintaining a neutral position between 
abolitionists and southern nationalists, and of at- 
tempting to avoid any agitation of the slavery issue. 
But when it became apparent that Benton’s policies 
were no longer tenable, Blair and Brown realized 
that political expediency required them to break with 
Benton. They then attempted to form an Opposition 
party, an alliance between the moderates of the dying 
Whig party and the Blair-Brown faction of the Benton 
Democrats. This coalition became the nucleus of the 
Republican party in Missouri. 

Political expediency also motivated Brown’s 
famous emancipation address of 1857, designed 
mainly to appeal to his anti-slavery German constit- 
uency. At this time Brown was not an abolitionist in 
the usual definition of the term. He believed in ex- 
cluding slavery from the territories, gradual eman- 
Cipation, and colonization. He advocated emancipa- 
tion not for the good of the Negro but to further a 
Free White Labor Movement in Missouri, to en- 
courage immigration, and to improve the state’s 
economy. 

Brown’s moderate ideas on emancipation did not 
last. During the early days of the Civil War he sup- 
ported General John Charles Frémont’s proclama- 
tion calling for immediate emancipation in the 
Department of the West. From 1861 to 1863 Brown 
became increasingly intemperate in his views, and 
on the eve of his election to the United States Senate 
in 1863 he was one of the leading Radicals of the 
State, condemning moderate Republicans and loyal 
Democrats as vigorously as he denounced the rebels. 

In a little more than a decade Brown had shifted 
his political loyalties several times, and each change 
was due mainly to his desire for political advance- 
ment. Beginning as a Whig, he became a Benton 
Democrat, then a founder of the Opposition coalition, 
a Republican, and a Radical. He was determined to 
win, and was astute enough to realize which faction 
was currently capable of commanding the most pol- 
itical power. 

Brown’s political experiences from 1850 to 1863 
prepared him for greater rewards and responsibili- 
ties in the future. While serving in the Senate he 
gained national recognition as a leading Radical and 
opponent of the Lincoln Administration, but, after 
returning to Missouri in 1867, Brown again shifted 


ground and became a leader in the Liberal Republi- 
can movement. In 1870 he was elected Governor of 
Missouri and in 1872 became the vice-presidential 
candidate of the Liberal Republican party. In 1876 
he officially rejoined the Democratic party and 
remained a member until his death in 1885. 
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ANDREW JACKSON: SYMBOL FOR AN AGE 
(1815-1845) 


(Publication No. 6163) 


John William Ward, Ph.D. 
University of Minnesota, 1953 


The purpose of this thesis is to discover what it 
means to make an adjective of the proper noun, 
“Andrew Jackson.” By inquiring what Andrew Jack- 
son meant to his contemporaries, who no less than 
modern historians saw him as the symbol of their 
age, this study attempts to lend significance to the 
word, “Jacksonian.” The focus of the discussion is 
then on the society rather than on Andrew Jackson in 
any literal sense. The intention is to uncover the 
ideas embodied in the symbol of Jackson constructed 
by the people and to reveal these ideas as the source 
of the emotional appeal of the seventh president of 
the United States rather than the historical datum, 
Andrew Jackson. 

The limits of the study are 1815, the year of the 
Battle of New Orleans when Jackson first captured 
the imagination of the American people, and 1845, 
the year of Jackson’s death. Materials used were 
chiefly newspapers, pamphlets, reminiscences of 
contemporaries, campaign biographies, paintings, 
cartoons, popular songs, anecdotes, speeches, 
Fourth of July orations, and eulogies at Jackson’s 
death. 

From beginning to end, three ideas dominated 
presentations of Jackson. For discussion, they are 
named Nature, Providence, and Will. The three 
main sections of the study explore the particular 
ramifications of each of these general categories; 
the concluding chapter demonstrates their integra- 
tion. 

Appraisals of Jackson which attributed his power 
to Nature implied more than that all men are endowed 
with certain natural powers; they asserted a dynamic 
relation between physical nature and human charac- 
ter. This attitude lent itself to a rejection of Europe 
and the past and, more importantly, to a preference 
for the natural over the artificial, the intuitive over 
the rational. Nature was not conceived as wild 
nature, however; Americans avoided the extreme of 
savagery as carefully as the decadence of advanced 
civilization, embodied for them in Europe. Pres- 
entations of Jackson as “God’s right hand man” con- 
tained the idea that the destiny of the United States 
had been ordained by God. Jackson’s life was inter- 
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preted in support of this cherished belief. As the 
“man of iron.” Jackson was supposed to prove the 
idea that man succeeds because of himself, that one 
can will one’s own destiny. 

The general tendency of the three ideas was to 
sanction a violent activism. Nature implied a rejec- 
tion of the past and freed man to act in the present; 
Will minimized the value of learning and training; 
Providence lent optimism to the whole. The un- 
checked development of the individual was the chief 
implication of these ideas. In this respect, the figure 
of Andrew Jackson most completely represents the 
spirit of his age. 

The ideas, Nature, Providence, and Will, do not 
exhaust the meanings Andrew Jackson had for the 
contemporary imagination; they provide the ideational 
skeleton about which the ideal Andrew Jackson took 
shape. Students will quickly be able to point to other 
manifestations of these three ideas in the period. 
This is the best proof of the point I wish to make: 
the symbolic Andrew Jackson was the creation of his 
time. Through the age’s leading figure were pro- 
jected the age’s leading ideas. Andrew Jackson 
offered more tractable material for the construction 
of a symbol that carried the meanings to be found in 
the ideal Andrew Jackson than (say) John Quincy 
Adams, but this is less important than the fact that 
historical actuality imposed little restriction on the 
creation of the symbolic role the people demanded 
Andrew Jackson to play. 

The massive emotions and psychological over- 
tones of all three ideas, Nature, Providence, and 
Will, converged in the image of Andrew Jackson. 
The result was a symbolic figure. The symbol was 
not the creation of Andrew Jackson from Tennessee, 
or of the Democratic party. The symbol was the 
creation of the times. 
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CATHOLIC OPPOSITION TO THE UNIFICATION 
OF GERMANY, 1866-1871 


(Publication No. 6167) 


George Gordon Windell, Ph.D. 
University of Minnesota, 1953 


Prussia’s victory over Austria in the War of 1866 
was a Shattering blow to German Catholics, who had 
traditionally looked to Catholic Austria as the sym- 
bol of Germany’s past greatness. Now Prussian, 
therefore Protestant, hegemony appeared inevitable. 
In Prussia, the Catholic Zentrumsfraktion disbanded. 
In South Germany, Catholic conservatism lost ground 
as the liberal Hohenlohe became head of the Bavar- 
ian government in December, 1866, as liberals 
strengthened their hold in Baden, as the new Deutsche 
Partei in Wurttemberg took up Prussia’s cause. 

Bismarck believed that events would eventually 
force the South into a Prussian union. His Nordbund 











of 1867 was constructed to make this easy. Never- 
theless, beyond the secret alliances with Baden, 
Bavaria, and Wiirttemberg (August, 1866), and the 
reformed Zollverein (June, 1867), Bismarck put no 
pressure on the South. 

In the new Reichstag Catholic opposition to Bis- 
marck was apparent from 1867 on. There was no 
Catholic party, for Catholic deputies disagreed 
among themselves as violently as with the Chancel- 
lor. Generally, they favored state sovereignty 
against centralization, except for the unsuccessful 
campaign to include the Prussian constitutional 
guarantees of religious liberty in the federal consti- 
tution. 

Publication of the alliance treaties during the 
Luxemburg crisis, and the conclusion of the Zoll- 
verein agreements — minus the former liberum 
veto — crystallized southern particularism, gener- 
ally around a Catholic axis. Attempts to prevent 
ratification of the treaties failed. Nationalists hoped 
to use the first Zollparlament, the North German 
Reichstag plus democratically elected delegates from 
the South, to set off a wave of national enthusiasm, 
which would overcome particularist opposition and 
enable the body to declare itself a fully competent 
parliament. In Bavaria, efforts to elect nationalists 
failed because of the rapid development of Catholic 
opposition, aided by the clergy. Similar efforts in 
Baden were only slightly less successful. The 
Deutsche Partei suffered total defeat at the hands of 
Wurttemberg Catholics and other particularists. 

The majority of the southern delegates, Catholic, 











‘ anti-Prussian, co-operated at Berlin as the South 


German Fraction with North German Catholics to 
prevent the Zollparlament from exceeding the limi- 
ted authority granted by the treaties. This was the 
first instance of all-German Catholic political co- 
operation. 

From the close of the 1868 Zollparlament until 
February, 1870, Bismarck felt obliged to concen- 
trate on strengthening the Nordbund. He blamed 
Catholics for the rebuff of 1868, and sought to end 
their opposition diplomatically through Rome. He 
failed. In Bavaria and Baden, Catholic popular part- 
ies developed and fought the liberal and nationalist 
regimes bitterly. The Bavarian Patriot Party won 
a Landtag majority in November, 1869, and forced 
Hohenlohe’s resignation, February, 1870. The 
Volkspartei in Baden became progressively more 
threatening. Meanwhile, the Vatican Council aroused 
religious tensions in North Germany, which, by Feb- 
ruary, 1870, appeared to be getting out of hand. At 
the same time came a revolt of the National Liber- 
als, who demanded an end to inaction. In February, 
1870, Bismarck began to push the Hohenzollern 
candidacy for the throne of Spain. 

The Franco-Prussian War unleashed a wave of 
national feeling. Even Bavaria went along, despite 
bitter opposition of Patriot extremists. After Sedan, 
Bismarck negotiated agreements which brought the 
southern states into the fold. The extreme wing of 
the Patriots resisted to the end. Only a party split 
made ratification of the Versailles treaty possible, 
with two votes to spare. The answer of Catholics 
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to the Reichsgriindung was the two Center Parties, 
Prussian and Imperial. Bismarck’s answer to them 
was the Kulturkampf, for the Zentrum was to him 
further evidence of the implacable hostility of Cath- 
olics and of the Church to the new Reich. 








Microfilm copy of complete manuscript of 507 
pages, $6.34. Enlargements 6° x 8", 10¢ per page. 
Library of Congress card number MicA53-2019. 


EDWARD PRICE BELL AND THE DEVELOPMENT 
OF THE FOREIGN NEWS SERVICE OF THE 
CHICAGO DAILY NEWS 


(Publication No. 6260) 


Benedict Karl Zobrist, Ph.D. 
Northwestern University, 1953 





This study presents a historical analysis of the 
Foreign News Service of The Chicago Daily News 
based largely on the private papers of the three indi- 
viduals responsible for its creation and subsequent 
development — those of the editor, the managing edi- 
tor, and the head of the European staff. While these 
sources, located at Newberry Library, Chicago, 
Illinois, have lent themselves to making Edward 
Price Bell, the paper’s senior foreign correspondent 
who was assigned to London, the central personality 
of the work, no complete biography of Bell has been 
attempted. Moreover, there has been no specific 
effort on the part of the author to deal with the in- 
fluences of this news-gathering agency on public 
opinion. 

The story here recounted has been limited to the 
years between 1897 and 1922. At first motivated 
only by a desire to set forth honestly and completely 
affairs concerning America beyond her borders, 
Victor Fremont Lawson, editor and publisher, in 
1897 commissioned a small group of correspondents 
to report the Cuban Rebellion for his morning paper, 
The Chicago Record. With a similar purpose in mind, 
he sanctioned a more extensive coverage of the 
Spanish-American War. And during that same sum- 
mer of 1898, he was inspired to undertake his most 
extensive news-gathering venture. Impelled by the 
spirit of the times, by his broadening personal inter- 
ests and vision, as well as by a growing dislike of 
America’s traditional dependence upon London for 








world news, Lawson suddenly decided to form his 
own overseas news service to present the events of 
the world. 

Established primarily for gathering “sidelight” 
news supplementing the barren factual dispatches of 
the Associated Press, the Foreign News Service soon 
became one of the major organizations of its kind 
breaking a path toward a comprehensive and inter- 
pretative world coverage oriented to the American 
reader. Indeed, with the exception of the Christian 
Science Monitor of Boston which entered the foreign 
field more than a decade later, Lawson’s papers 
were the only publications outside of New York City 
prior to 1914 to maintain such a feature. In 1901, 
when The Chicago Record was sold, the service had 
transferred to Lawson’s evening paper, The Chicago 
Daily News. The latter then became the only evening 
newspaper in the United States maintaining an organ- 
ization abroad and syndicating its special dispatches 
to other papers. 

This venture in international news coverage 
achieved prominence through years of hard work and 
patience on the part of Lawson’s staff. The methods, 
problems, and successes involved in developing such 
an organization have been told in detail. A large share 
of the recognition ultimately won by the Middle West- 
ern intruder at the news capital of the world must be 
attributed to its London director. Edward Price Bell 
not only effectively administered the paper’s Euro- 
pean staff for twenty-two years within the limits 
placed upon his position, but he also performed a 
number of journalistic feats which gained for him 
much personal acclaim. He predicted the entrance 
of America into the First World War in a series of 
six letters to the editor of the London Times. Later 
he achieved exclusive wartime interviews with Vis- 
cound Haldane, Walter Runciman, and Sir Edward 
Grey. Furthermore, Bell distinguished himself by 
advancing Anglo-American understanding in a way 
which places him foremost among those persons 
working for better accord between the two nations. 
Because the later period of Bell’s life has little 
direct bearing on the activities of the Foreign News 
Service, this study ends with the year 1922 which 
marks the permanent return of Bell to the United 
States from his London post. 
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JOURNALISM 


A SAMPLE SURVEY OF THE ATTITUDES 
OF IOWA HIGH SCHOOL SENIORS TOWARD 
JOURNALISM AND CAREERS IN JOURNALISM 


(Publication No. 6500) 


Robert Joshua Cranford, Ph.D. 
State University of Iowa, 1953 


This study was made in an effort to discover the 
thinking which motivates a high school senior in his 
choice of vocations. More precisely, it inquired into 
the reasons why a number of Iowa high school seniors 
of the academic year 1952-53 elected or rejected 
journalism as a life occupation. 

The method employed was the stratified-random 
sample. The universe being sampled was the 1952- 
03 senior class population of Iowa high schools, pub- 
lic and parochial. Questionnaires were administered 
to 1,036 respondents by school authorities. The re- 
spondents were supposed to constitute a cross-section 
which was representative, in significant respects, of 
the universe under study. 

The patterns of responses tended to suggest the 
following: 

Iowa high school seniors of the academic year 
1952-53 who elected journalism as a career field for 
themselves were more strongly motivated by the 
promise of non-monetary rewards than by material 
ones. 

If the student who elects journalism as a career 
field is motivated by other than material rewards, so 
are the other members of the universe under study. 
Although the responses indicated that those electing 
other occupations expect somewhat higher pay, both 
at the beginning of their careers and ten years later, 
the differences in expectation were found to be not 
so great as to be significant. 

The level of aspiration of the student is in direct 
proportion to the level of achievement of his family 
group. This conclusion apparently is born out by the 
high correlation between the socio-economic back- 
ground and the career choices of the students ques- 
tioned. 

More students rejected journalism as a career 
field because of difficulty encountered in efforts, in 
school courses, to communicate ideas in writing 
than because of misinformation in counseling, such 
as reports that the field is crowded or that oppor- 
tunity is limited. 

The student’s impressions of the pay and working 
schedules in journalism are, in general, inaccurate. 
Comparisons with available factual data disclosed 
that the respondents thought the journalist’s pay con- 
siderably lower than it is. 

The respondents’ knowledge of schools that offer 
training for journalism and of the details of the 
preparatory training was found to be vague. The 
responses disclosed obvious lack of awareness of 
the consensus among educators that training in the 
techniques should require a relatively small portion 


1179 


of the time spent in preparation and that the major 
emphasis should be upon general education, especially 
in the social sciences. 

Scarcely any relation was found between the stu- 
dent’s dislikes in the content of journalism and in 
his decision to reject it as a career, or between his 
impressions of the types of persons who practice the 
profession and his decision. 

Little influence upon the student’s decision seemed 
to have been exerted by his impressions as to the 
comparative difficulty of preparatory study or of the 
work itself, or the comparative prospects for income, 
renown, or community prestige. 

The term, “Mass Communications,” appeared to 
suggest ideas vaguely related to mass communica- 
tions; but there was an insufficient number of mean- 
ingful responses to a question about “Mass Media” 
to indicate significant awareness of the term. 
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A HISTORY OF THE NATIONALLY 
SYNDICATED SUNDAY MAGAZINE 
SUPPLEMENTS 


(Publication No. 6058) 


John Arberry Haney, Ph.D. 
University of Missouri, 1953 


The syndicated Sunday magazine supplement in 
the United States came about from the same causes 
that had created the Sunday newspaper — the demand 
for news and related material to be read on the day 
of rest, when there was the greatest leisure and 
opportunity for reading. 

Its first appearance occurred in 1869, whena 
Supplementary section was added to the San Fran- 
cisco Sunday Chronicle in order to attract more pur- 
chasers by providing them with a greater variety of 
contents. 

From there, the idea spread slowly and independ- 
ently, but by the early 1880s many metropolitan 
newspapers were utilizing the extra presses they 
had bought for emergencies to print during the week 
extra sections to supplement their Sunday issues. 
All that was needed to bring this growing section of 
the newspapers into full fruition was the master’s 
hand — it was supplied by a young Dartmouth grad- 
uate, Morrill Goddard. 

Goddard entered journalism as a freelance re- 
porter for Joseph Pulitzer’s New York World, and 
then rose swiftly to be its Sunday editor. Here he 
put into play his genius for attracting readers by a 
combination of lurid subject matter and lavish illus- 
trations. Graphically pictured accounts of society, 
science, sex, and scandal attracted ever-growing 
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numbers of readers while lavish treatment of the 
clergy, their sermons, and religion protected the 
supplement from the ire of the Sabbatarians. 

When William Randolph Hearst entered New York 
journalism he bought Goddard away from Pulitzer to 


create such a supplement for Hearst's Sunday Journal. 


Later named The American Weekly, this supplement 
was sent immediately to Hearst’s San Francisco 
Examiner and then later to other papers he added to 
his chain. Thus it became the first syndicated Sun- 
day magazine supplement. Its contents were based 
on a sensational treatment of sixteen subjects which 
Goddard analyzed as most interesting to readers. 
They were love, hate, fear, vanity, evil-doing, moral- 
ity, selfishness, immortality, superstition, curiosity, 
veneration, ambition, and culture. 

By the 1920s, the Weekly through Hearst’s Sunday 
papers had the largest circulation of any weekly mag- 
azine in the world and was returning tremendous 
profits to its owner. 

This success gave rise to many imitators, but all 
failed until 1935, when Joseph Knapp and his associ- 
ates created This Week and syndicated it to twenty- 
one metropolitan newspapers with a circulation of 
more than four million every Sunday. This supple- 
ment was vastly different from the Weekly — noncon- 
troversial and unsensational — and planned to provide 
inspiration, information, and entertainment. By 1950, 
it had outstripped the Weekly in both circulation and 
advertising revenues. 

Five years after the advent of This Week, an 
efficiency engineer, Ross A. Lasley, was employed 
by Marshall Field II] to make recommendations for 
the reorganization of the newspaper PM. To salvage 
some of PM’s losses, Lasley created a new picture 
supplement, Parade, which would utilize for national 
distribution the excellent photography of PM. This 
third syndicated supplement began to breathe shortly 
before the United States’ entry into World War II. 
Except for Field’s strong financial backing, it would 
probably have perished because of war-time pub- 
lishing difficulties; nevertheless, it survived, ex- 
panded, and grew profitable. 

Today these three supplements have a combined 
circulation of more than twenty-five million each 
week, have become profitable beyond expectation, and 
have become among the most widely read of all mag- 
azines in the world. 
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JOURNALISM IN THE AMERICAN 
TEACHERS’ COLLEGE 


(Publication No. 6066) 
Louis Edward Ingelhart, Ph.D. 
University of Missouri, 1953 


Problem and Method of the Study 
The problem of this study was to discover the 
nature and scope of the journalism offerings and 


activities of the teachers’ colleges. Prior to this 
survey little attention had been given the field. The 


method of gathering the data consisted of the follow- 


ing procedures: first, a review of catalogs from 
more than 200 colleges was made; second, a list of 
240 institutions that could be considered as being 
“teachers’ colleges” in 1950-1951 was compiled; 
third, information blanks were devised for the jour- 
nalism instructors, the presidents, and the directors 
of placement bureaus of teachers’ colleges; fourth, 
information blanks were also devised for directors 
of professional schools of journalism and high school 
journalism teachers to obtain supplemental informa- 
tion; fifth, mailings of the information blanks pro- 
duced a return of 73 per cent of the possible infor- 
mation sources from the 240 teachers’ colleges; sixth, 
the data was tabulated in terms of semester hours 
and the medians and means were computed; seventh, 
recommendations for teachers’ college journalism 
programs were made on the basis of the data. Since 
the survey counted the entire population of the field, 
no sampling techniques were involved. 


Summary of the Findings 

The survey indicated that 159 teachers’ colleges 
were offering 755 courses in journalism in 1951- 
1952. Fourteen colleges offered a major in journal- 
ism, forty-one maintained a minor, and four offered 
a study area as part of a broad language arts major. 
Journalism courses offered most often dealt with 
newswriting and reporting, introduction to journal- 
ism, editing, school journalism, editorial and feature 
writing, laboratory work, journalism and society, 
and public relations and publicity. The median col- 
lege offered its first journalism in 1932; the median 
minor was established in 1946 and the median major 
in 1945. Ten years elapsed between first courses 
and the beginning of minors; majors were started at 
the time minors were instituted. Thirty-three col- 
leges planned to add fifty courses after 1951-1952. 
Apparently, journalism activities would thus be 
increased 26.7 per cent above 1939-1940 offerings. 
Sixty-eight instructors had sufficient backgrounds of 
professional experience, academic training, and 
student publications experience to claim qualifica- 
tion for college journalism teaching whereas forty- 
eight appeared unqualified. The median instructor 
usually served as adviser to student newspaper and 
yearbook staffs, directed the college’s publicity and 
public relations program, or taught English courses. 
Seventy colleges accepted or required journalism 
courses in their English majors or minors while 
seventy-six either did not accept journalism or 
failed to indicate its relationship to the English cur- 
riculum. Objectives named most often for the jour- 
nalism programs were training high school teachers 
to teach journalism classes, handle student publica- 
tions, or operate public relations programs; train- 
ing students to produce college student publications; 
contributing to general or liberal arts training; en- 
richment of English curricula; professional or pre- 
professional training; meeting student interest. 
Students in 286 courses were required to work on 
student publications. Fifty-four courses had formal 
laboratories. Forty-two colleges maintained 111 
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courses made up entirely of laboratory activities. 
Presidents of the colleges appeared cordial toward 
their programs. Directors of professional schools 
of journalism were neither enthusiastic toward nor 
antagonistic against teachers’ colleges offering some 
journalism course work. They were willing to ac- 
cept some courses for transfer to their departments. 
Teachers’ colleges apparently had little objective 
data about the nature and scope of journalism activi- 
ties of high schools within their service areas. 


LANGUAGE AND 


LANGUAGE AND LITERATURE, 
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THE PLACE OF CHAUCER IN SIXTEENTH 
CENTURY ENGLISH LITERATURE 


(Publication No. 5939) 


John Christian Bale, Ph.D. 
University of Illinois, 1953 


The modern student of Chaucer is primarily 
concerned with reading and understanding Chaucer 
in the context of the fourteenth century. Both the 
form and the content of the poet’s works are studied 
in the light of what is known about all the factors 
involved. A second phase of the modern Chaucer 
scholar’s interest in the poet, but of a definitely 
secondary importance, is the tracing of his reputa- 
tion and influence from his own time to the present. 
Though much of this would have no direct bearing on 
the reading of the text today, it would serve to show 
how the present status of scholarship and criticism 
evolved as well as to bring out the vagaries of 
changing literary taste. 

A third point of view involving Chaucer, but only 
directly, starts with one or more facts — in this 
case, works of literature — which occurred (or were 
produced) after Chaucer and tries to determine his 
place in the later development. It has been prima- 
rily from this point of view that this study has been 
undertaken. That is, I am starting with the fact of 
the literary achievement of the Elizabethan era — 
centered particularly in the works of Shakspere and 
Spenser. Though these poets, like other men of 
genius, were doubtless gifted by nature, their “art” 
was derived from their training and experience, 
which in turn stems from their background. My 
problem, then, is to fit Chaucer into the context of 
the sixteenth century — to attempt to see him through 
the eyes of men living then and thereby to see him 
as the great Elizabethans must have seen him. It 
has been necessary to limit this thesis to the back- 
ground phase of the problem. Though I am prima- 
rily interested in Spenser’s and Shakspere’s use of 
Chaucer, this study has been made as a preliminary 
to a detailed investigation of Chaucer in the works 


of these two men. 


Teachers’ colleges should arrange journalism 
curricula suited to their specific objectives and the 
student publications programs possible if qualified 
instructors can be retained; a journalism minor 
seems most appropriate for colleges training high 
school level teachers if they have enrollments of 800 
or more students. 
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The first objective of this thesis, therefore, is to 
determine what Chaucer was to the sixteenth cen- 
tury as opposed to what he was to the fourteenth 
century or is today. Accordingly, the first chapter 
describes in detail the printed editions of Chaucer 
available in the century, with the purpose of showing 
how and to what extent the text and canon of the 
poet’s works became corrupted with each new edi- 
tion. These editions contain also extra-textual 
matter which furnishes information, not only about 
the sixteenth century view of Chaucer, but also about 
the editors, printers, patrons, and others connected 
with the editions. 

Chapter II presents a classification of the allu- 
sions to the poet and shows the nature, breadth and 
srowth of Chaucer’s reputation, emphazing, 
especially, the evolving climate of opinion about him. 

The literary reputation and use of Chaucer — 
beyond the climate of opinion — is dealt with in 
Chapter III. The major portion of the chapter is 
given to individual consideration of several major 
representative poets of the first two-thirds of the 
century (Hawes, Skelton, John Heywood, Wyatt, 
Surrey, and Sackville) in order to show the concrete 
use of Chaucer by practicing writers. Here again, 
an attempt is made to relate Chaucer to contempo- 
rary movements and developments. 

In the final chapter probable centers of Chaucer 
interest and study are examined. Since the study of 
Chaucer was not part of any official school curric- 
ulum, grammar school or university, records of 
such study are, at best, fragmentary. On the basis 
of available evidence, the following places or 
organizations appear as probable centers of Chaucer 
interest: the court of Henry VIII (especially John 
Skelton and William Thynne); the universities; the 
Inns of Court; the Elizabethan Society of Antiquaries. 
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THE BOOK OF SIR THOMAS MOORE: 
A CRITICAL EDITION 


(Publication No. 5639) 


Ben Wathen Black, Ph.D. 
University of Michigan, 1953 








This edition of the old play, The Booke of Sir. 
Thomas Moore, is designed primarily for the modern 
reader. It is based upon the assumption that most 
people have learned their Elizabethan drama from 
modernized texts and that Sir Thomas Moore deserves 
to be presented in modernized form. Accordingly, 
the inconsistent spelling of the manuscript has been 
modernized; the punctuation of the original, often 
misleading, has been normalized; confusing contrac- 
tions have been lengthened; occasional mislinea- 
tions have been corrected; act and scene divisions 
have been added; and occasional stage directions 
supplied. Otherwise as few liberties as possible 
have been taken with the text. The original manu- 
script, upon which six different authors have worked, 
exists in an original and revised version. In those 
cases where two versions of a scene exist, the 
revision has been assumed to represent the authors’ 
final intention. In each instance, however, both 
versions have been printed and cross references 
given in the textual notes. 

The textual notes to this edition, which are 
printed on pages facing the text itself, attempt to 
give an exact and detailed description of the chaotic 
and confusing manuscript and text. With the excep- 
tion of changes in spelling and capitalization, all 
departures from the original are listed. It is hoped 
that each textual peculiarity of the manuscript has 
been noted. The arrangement of scenes in the 
original manuscript is described, and justification 
for their arrangement in this edition presented. So 
far as it is possible on the basis of handwriting and 
internal evidence; the author of each scene is 
identified. Finally pertinent emendations and 
scholarly comments have been listed and quoted. 

The explanatory notes, which are printed sepa- 
rately at the end of the text, are concerned 
principally with sources and meaning. Probable 
sources for the majority of the scenes have been 
discovered. These sources are discussed at some 
length in the notes. A good many passages have 
been chosen for annotation and commentary as 
common sense and necessity seemed to demand. 
Whenever possible the meaning of any particular 
word or passage has been illustrated from the 
literature of the Elizabethan period itself. 

The introduction attempts to survey the most 
important pieces of criticism which have been 
written about the play and its problems and to pre- 
sent deductions from palaeographical, literary, and 
historical evidence. The manuscript is described 
in detail; the problem of authorship is discussed; 
the case for the identification of five of the six 
authors is stated; Tilney’s censorship of the play 
accounted for; the play assigned to a probable 
company; a date for the play proposed; and the 
sources of the play briefly discussed. Emphasis has 











been placed at all times upon the relationship of 
each problem and its solution to every other problem 
and its solution. 
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The Daily Gazetteer, first published on 30 June 
1735, was established as a result of the consolida- 
tion of three newspapers subsidized by the 
government of Sir Robert Walpole. The paper was 
printed by Samuel Richardson and supported by the 
Treasury through regular purchases of issues which 
were circulated by the Post Office, and through the 
services of political writers who were rewarded by 
the ministry. 

The fall of Walpole in 1742 put an end to the 
paper’s government connection. In 1746 it assumed 
the sub-title “London Advertiser” thereby entering 
into competition with the Daily Advertiser. Two 
years later a partnership consisting chiefly of 
London booksellers, some of whom had been con- 
cerned in the Daily Gazetteer, was formed to 
publish the London Gazetteer. About 1750 Charles 
Green Say became a proprietor in the paper and was 
appointed its printer. 

In 1753 the London Gazetteer absorbed the 
London Daily Advertiser, and the paper’s title was 
changed to the Gazetteer and London Daily Adver- 
tiser; it remained thus until 1764 when the sub-title 
was altered to “New Daily Advertiser.” 

The capacities of Charles Say as printer and 
manager brought the Gazetteer of the 1760’s into a 
position of prominence, politically and commercially. 
Say was several times called before Parliament for 
breaches of privilege, a factor which, with partial 
monopolies on police and theatrical advertisements, 
appears to have had a salutary effect upon circula- 
tion. There is evidence which indicates that the 
Gazetteer about 1771 may have had a greater 
circulation than the Public Advertiser, in which the 
letters of “Junius” were appearing. 

In 1770 Charles Say, in ill-health, turned over the 
conduct of the paper to one of his journeymen, Roger 
Thompson, and procured legal immunity for himself. 
Thompson increased the Gazetteer’s prosperity by 
his editorial abilities and by taking an important part 
in the contest with the House of Commons (1771) for 
the right to publish reports of the parliamentary 
proceedings. By the beginning of 1772, increased 
circulation made necessary the duplicate setting of 
half the paper in order to maintain publication at an 
early hour in the morning. A dispute between Say 
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and Thompson and subsequent litigation of which 
records survive resulted in Thompson’s expulsion 
as printer. 

From the death of Say in 1775 until 1780 the 
Gazetteer passed from a state in which “the printer” 
had been in fact and in the eyes of readers the edi- 
torial head of the paper to a state in which typograph- 
ical and editorial functions were separated and an 
“editor” became the figurehead. In 1783 James 
Perry became editor of the Gazetteer, and for the 
first time in forty years the paper acknowledged a 
political sympathy for the Whigs, then in opposition. 
Perry’s editorship was probably the most dynamic 
in the paper’s history; it ended in December 1790 
when he purchased the Morning Chronicle. 

Of Perry’s successors the most competent was 
perhaps William Radcliffe, husband of the novelist, 
but the Gazetteer had entered a period of financial 
decline apparently even before 1790. The period 
from 1774 until it was consolidated with the Morning 
Post in 1797 is, by virtue of hitherto unknown ac- 
counts, correspondence and other records, the most 
fully documented in the Gazetteer’s history. 

Throughout the study, an effort has been made to 
relate facts concerning the Gazetteer to general 
conditions and trends in London journalism. A 
Summary of this relationship is attempted in the 
final chapter. 
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MARXIST ELEMENTS IN THE WORKS 
OF GEORGE BERNARD SHAW 


(Publication No. 6205) 


Paul A. Hummert, Ph.D. 
Northwestern University, 1953 


It has been the purpose of this dissertation to 
isolate a single influence from the synthesis of 
influences on the thinking and art of George Bernard 
Shaw and to show how this influence affected both 
the dramatic and important non-dramatic works of 
this great author. No attempt was made or implied 
to prove that the economic philosophy of Karl Marx 
was the greatest influence on the artistic accomplish- 
ments of Shaw; by an analysis of all the important 
writings of Shaw, however, it was found that Marxism 
played an extremely important role in the long 
dramatic career of this distinguished English 
playwright. 

Before the actual analysis of Shaw’s works was 
begun, it was found necessary to sketch important 
Similarities and differences not only between 
Marxism and the tenets of the Fabian Society of 
which Shaw was a member, but also between the 
tenets of the Fabian Society and Shaw’s own brand 
of Socialism. The first three chapters of this dis- 
sertation, entitled respectively, “Two Incipient 
Revolutionaries,” “Immediate Results of Their 


Meeting,” and “Marx Modified,” along with the 
Appendix, entitled “Marxian and Fabian Concepts of 
Property,” attempted to accomplish this task. 

The four remaining chapters form the body of 
the analysis. In Chapter IV, “Marx, Ibsen, and the 
Unpleasant Plays,” a tie-up between Ibsen and 
Marx was expounded. It was shown that once Marx 
“rent the veil” from the horrors of a capitalist 
society, Shaw found his “business in the world,” and 
this “business” was to “make personal,” through 
the plots, characters and themes of dramas, as 
Ibsen had done, the evils of Capitalism. The works 
analyzed in this chapter were The Quintessence of. 
Ibsenism, Widowers’ Houses, The Philanderer, and 
Mrs. Warren’s Profession. 

In the next chapter, “Marx and the Shavian 
Realist,” it was shown that the Marxist elements 
usually flowed through the words and actions of the 
realist in Shaw’s plays. He or she was the spokes- 
man for Marx, it was seen. The works examined 
in this chapter were the ones comprising Shaw’s 
output from 1895 to 1901, from Candida to The 
Perfect Wagnerite. 

Chapter VI, “Marx, the Superman, and the 
Foundations of Capitalist Society,” pointed out the 
beginning of a new and important theme that was to 
run throughout the remaining works of Shaw, namely, 
Creative Evolution and the Superman theory. It was 
shown in the analysis of Man and Superman that 
Shaw believed a superman, imbued with many 
Marxian doctrines, would eventually lead man from 
the morass of Capitalism to Marx’s millenium. 

The works following Man and Superman to Heart- 
break House, 1917, were largely concerned, 
however, with a Marxian indictment of the foundation 
stones of the Capitalist edifice, i.e., the professions, 
which Marx had called the “paid wage laborers of 
the bourgeoisie.” 

The final chapter, “After the Russian Revolution,” 
is the most important chapter of this dissertation. 
It was shown that the works following Lenin’s suc- 
cessful revolution and especially Shaw’s visit to 
Moscow in 1931 indicated Shaw’s complete conver- 
sion to Marxist Communism, including even a 
cautious though wavering acceptance of Marxian 
revolution as a better means for the establishment 
of Communism than the Fabian or Parliamentary 
method. In this chapter, too, the final tie-up be- 
tween Marxism, Creative Evolution and the 
Superman was pointed out. 

In the Introduction to this dissertation it was 
stated that only one other book had dealt directly 
with Marxism and Shaw’s art, namely, Alick West’s 
A Good Man Fallen Among Fabians. Since the thesis 
of this work is the direct opposite of the thesis of this 
dissertation, it was necessary to refute West’s 
arguments throughout the analyses in this disserta- 
tion. 

It is hoped that this analysis of the art and 
thinking of George Bernard Shaw in the light of 
Marxism has furthered a clearer understanding of 
the amazing output of one of England’s greatest 
playwrights. 
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LEARNED REFUGEES IN ENGLAND: 
1547-1625 


(Publication No. 6209) 


William McKendrey Jones, Jr., Ph.D. 
Northwestern University, 1953 


This dissertation is divided into two major 
sections, an introduction and an alphabetically ar- 
ranged group of biographical sketches of the most 
important learned refugees in England between 1547 
and 1625. In addition to these two sections there are 
appendices which show the dates of residence in 
England of the refugees, their most important friends 
in England, and the occupations in which they 
engaged while there; a bibliography of primary and 
secondary sources used in the preparation of this 
work; and an index of all the names mentioned in the 
two main sections. 

The introduction derives conclusions from the 
specific examples found in the biographical sketches 
of the individual refugees. After a discussion of the 
political conditions on the Continent which were 
responsible for the large influx of learned men into 
England during the reigns of Edward VI, Elizabeth, 
and James I, it is shown that in spite of rather 
violent anti-foreign feeling among the English 
common people, there was a ready welcome for 
learned men who were able to offer their knowledge 


or ability to the court, the Church, or the universities. 


The learned foreigners’ positions in each of these 
English institutions are examined, as are also their 
relations with the prominent English patrons who 
were usually instrumental in obtaining places for 
them. The final section of this introduction deals 
with the general attitude of the scholars toward 
England and with England’s attitude toward the 
scholars, the refugees’ receptions there, and their 
contributions to the country’s intellectual life. 

The generalizations about the role of the intel- 
lectual foreigner in England which compose the 
bulk of the introduction are supported by the specific 
examples given in the biographical sketches, the 
second major division of the dissertation. The 
emphasis in all these sketches is upon the time spent 
by the foreigners in England. Those whose lives 
have never before been examined, although they 
published and worked in England, have been treated 
in some detail; whereas, the lives of the better 
known refugees have been rewritten with new at- 
tention to their relationships with patrons and 
friends in England. These sketches, developed 
largely from primary sources, contain many 
quotations from the refugees’ own letters. From 
these letters and other contemporary sources are 
drawn generalizations at the conclusion of each 
sketch about the refugee’s attitude toward England 
and the importance of his actions while there. 

Throughout the work some attempt has been 


made to suggest the numerous variety of subjects 
on which these men wrote while in England; and, 
whenever possible, the works have either been 
mentioned or the place where a list of them exists 
has been cited. In addition to discussing the 
refugees as literary men, the dissertation also 
examines their importance as a group large enough 
to demand considerable attention in England between 
the death of Henry VIII and the death of James I. 
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THE AESTHETIC THEORIES OF EDGAR 
ALLAN POE: AN ANALYTICAL STUDY 
OF HIS LITERARY CRITICISM 


(Publication No. 6523) 


George Edward Kelly, Ph.D. 
State University of Iowa, 1953 


Explicitly stated within the literary criticism of 
Edgar Allan Poe there is a coherent and elaborate 
aesthetic theory of the origin, quality, and experience 
of literary art. The purpose of this dissertation has 
been to abstract, organize, and analyze that aes- 
thetic theory, after first examining its historical 
context and determining its origins. 

Poe’s literary criticism was written between 
1831 and 1849. During this time Poe was journalist, 
book reviewer, and editor. His main associates 
were professional magazine writers and editors and, 
with the exception of Lowell, a host of minor lit- 
erati. Poe’s professional duties directed his 
literary interests toward the immediately contem- 
porary which, despite notable exceptions, reflected 
the sentimentality and sensationalism of the popular 
taste. His journalism is also reflected in the 
judicial nature of his criticism and in his concern 
with effect and brevity. 

However, the principal influences upon Poe’s 
aesthetic theories are to be found in his eclectic 
reading. The major sources which influenced him 
significantly can be grouped under two headings: 
the transcendental-romantic and the rational- 
scientific. Under the first, A. W. Schlegel provided 
Poe with ideas which he adapted in his theories of 
beauty and unity. From Coleridge Poe borrowed, 
but altered considerably, ideas for his theory of 
imagination, and derived the transcendental element 
in his aesthetic thought. Poe’s early anti-didacticism 
is also related indirectly to Coleridge. The rational- 
scientific influence in Poe’s aesthetic is traceable 
less to any one source than to Poe’s general reading 
in the popular science and psuedo-science of his 
day. However, Bielfeld and J. S. Mill influenced his 
theory of imagination and the influence of Blair and 
Kames is evident in his concept of taste. Poe’s 
reading in physical science had some influence upon 
his theory of unity but less than commonly supposed. 

Poe’s aesthetic theory, though suggested by these 
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sources, displays everywhere the force of his own 
original and analytical mind. His theory of imag- 
ination employs both rationalistic and transcendental 
constructs stressing on the one hand the harmony of 
novel combinations, on the other the significance of 
intuition. For Poe the problem of artistic creativ- 
ity was to merge the conscious constructive 
purposes of the artist with his intuitive perception 
of beauty. 

Poe’s theory of beauty is a complicated dialectic 
in which the attributes of the realm of supernal 
beauty intuited by the poetic sentiment are first 
realized as effects of the beautiful, then as qualities 
within the art work designed to induce an intense 
elevation of the soul similar to the effect of supernal 
beauty. Though for Poe indefinitiveness is charac- 
teristic of high beauty, equality, proportion, and 
harmony are important qualities of attributive 
beauty in art. 


Poe’s theory of unity contains two major concepts: 


structural unity and unity of effect. His most exalted 
concept of structural unity is the perfect plots of God 
in which there is absolute inter-relatedness or 
coalescense of the parts within the whole. Art 
approximates this unity. However, Poe’s doctrine of 
effect defines unity as a psychological entity. The 
highest unity in literature is the single impression 
gained from a work sufficiently brief and intense to 
capture the consciousness of the reader. In his 
Eureka Poe merged his two concepts of unity by 
using the denouement of structural unity as both the 
single effect and the symbol of unity beyond the 
range of a single impression. 

These theories of imagination, artistic creativity, 
beauty, effect, and unity which Poe applied to his 
task of literary criticism constitute his aesthetic 
theory and impart to his criticism that quality which 
raises it far above the level of its subject matter 
and makes it still provocative and interesting today. 
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Ssu-ma Ch’ien’s Historical Records, unlike the 
later dynastic histories which derived their basic 
form from it, is a highly personal work. The 
author’s purpose in composing his book was, by 
presenting the past, to correct the present and shape 
the future. This fundamental task Ssu-ma Ch’ien 
sincerely felt he was not only perfectly fitted but 
also destined to perform. In working it out he 
showed two political attitudes: on the negative side, 
distaste for the centralized Chinese state, with its 





sanctions freely adapted from Confucianism, which 
was emergent in his own day; and on the positive 
side, a profound reverence for the great Chinese 
tradition, which he and his father appeared to feel 
was most nearly embodied in the sophisticated and 
perhaps unique Taoism they espoused. 

The creation of the form within which Chinese 
history could be presented and evaluated for the 
enlightenment of later ages was Ssu-ma Ch’ien’s 
masterpiece of creative activity. Many, perhaps 
all, of its elements existed before his time, but he 
re-shaped them vitally in adapting them to the 
needs of his general history. The genius and 
perspicacity of his work is best shown by the fact 
that succeeding authors of the orthodox dynastic 
histories have not dared to do more than modify 
and formalize the form of the Historical Records. 

In furnishing the range both of subject-matter 
and possible evaluation required for the general 
history, the creation of the biography form was 
crucial. It furnished a general category under which 
men and groups of virtually any kind could be con- 
sidered; it supplied a vehicle for presenting 
Opinions, both by choice of subject and by letting the 
subject speak; and it gave a fundamental humanistic 
tone to the entire Historical Records. Especially 
did the biography form give Ssu-ma Ch’ien an 
opportunity to present from many sides a basic 
thesis: that China needed free officials who could 
and would give objective advice, whose loyalty 
would be given and whose advancement should be 
effected upon the basis of merit, and whose status 
should be respected. 

Instances of how Ssu-ma Ch’ien used this flex- 
ible form to make value judgments are many. He 
made Confucius, as the embodiment of the Chinese 
tradition, the subject of a chronicle, which cannot be 
justified under any stiff application of the categories; 
but he put the disciples of Confucius into a biography, 
thus ranking them with the leading figures of other 
sects and the leading teachers of other techniques. 
He made Hsiang Yti, whose brief empire never 
really attained stability, the subject of one of the 
annals; he put the Kings of Huai-nan into a biog- 
raphy, though they might have expected chronicle 
rank. 

The biographies translated herewith as examples 
of how Ssu-ma Ch’ien applied the form are Chapters 
80-83 of the Historical Records: The Biography of 
Yo I, The Biography of Lien P’o and Lin Hsiang-ju, 
The Biography of T'ien Tan, and the Biography of Lu 
Chung-lien (omitting the second half, on Tsou Yang). 

Needless to say, not every part of the Historical 
Records embodies such a value judgment through 

















inclusion of placement; Ssu-ma Ch’ien’s basic 
purpose was to write a general history and that puts 
the inclusion and placement of many elements 
beyond question. But obviously the section offering 
the most scope for significant selection is the 
biographies. 
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Derived from literature and tradition rather than 
experience, American ideas about Palestine have 
consisted of conceptual rather than perceptual com- 
ponents. The resultant dichotomy between the geo- 
political reality of that land and the concepts of that 
land prevalent in the thinking of the United States 
(including the curricular contents on all educational 
levels) has been perpetuated and extended through 
the years. The prevailing lack of clarity and 
accuracy in the cognition of Palestine —a part of the 
Middle East that has latterly assumed such economic, 
logistic, and political importance to the United 
States and the United Nations — may be fully under- 
stood and best corrected through a study of the 
causative literary factors. In contributing to this, 
the present “essay in the correction of ideas” 
examines the treatment of Palestine in American 
literature to 1867, analyzes the concepts of Palestine 
revealed therein, appraises the extent to which these 
concepts were based on concurrent realities, and, 
where possible, accounts for the causative factors 
of as well as the changes in these concepts. 

Surveying American literature to 1867, the 
present study encompasses all forms of recorded 
verbal expression: belles lettres, scholarship, 
science, social studies, theology, travel, textbooks, 
compendia, music, newspapers, periodicals. Main 
currents in American letters are examined to 
determine how frequent and focal in American 
thought were the concepts ascertained. In addition, 
the by-ways of literature — the products of lesser 
literati, specialists, and topical writers that featured 
treatment of Palestine — are revealed, listed, and 
analyzed in order to discover the extent to which the 
concepts concerned were, with however little 
prominence, part of the thinking of the American 
populace. 

American writing of the seventeenth century 
(the “saeculum theologicum”) reveals the unrelieved 
pervasiveness of the metaphysical concept of the 
Holy Land. Though New Englanders John Wise and 
Jonathan Edwards continued or elaborated the 
metaphysical in the next century, it is the metaphor- 
ical concept of the Holy Land that dominates the 
writings of the eighteenth century, the “saeculum 
politicum.” In the nineteenth century Palestine began 
to appear in American writing as a current substan- 
tive reality. Yet the regnant and characteristic 
concept of Palestine in this century to 1867 was the 
Millenarian. True, qualitatively considered it was 
not so. The most lasting, related literary creations 
of the period — the works of Browne, Clemens, Lynch, 
Noah, Robinson, Stephens, Taylor — constituted a 
marked contrast to, if not an actual protest against, 
the thinking and writing of their day. But it was the 


Millenarian concept that predominantly found 
expression in the travel books, textbooks, poetry, 
fiction, hymnals, annuals, magazines, newspapers, 
sectarian and missionary publications of the day. 

The characteristic common to all three concepts 
that successively dominated American thought and 
letters during the three hundred twenty-five years 
covered by this study (metaphysical, metaphorical, 
Millenarian) is the Christological basis fundamental 
to each. This Christological affect not only deter- 
mined or conditioned conceptualization; it also 
predisposed and predetermined physical perception 
so that even sight-seeing was focused on the remote, 
the poetic, the religious, the sectarian, the millenial, 
and away from the mundane, the observable, the 
objective, the current. 

In what ways and to what extent American 
conceptualization of Palestine has undergone change 
from 1867 to 1952 might prove a beneficially 
productive field of further investigation. 
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COLERIDGE’S THEORIES OF DREAMS, 
HALLUCINATIONS, AND RELATED PHENOMENA, 
IN RELATION TO HIS CRITICAL THEORIES 


(Publication No. 6226) 


Dougald McDougald Monroe, Jr., Ph.D. 
Northwestern University, 1953 


The introductory section of this study deals with 
the development of thought concerning the relation 
between the mind and the senses in the seventeenth 
and eighteenth centuries. It goes into some detail 
to show the extent to which mechanistic physiology 
and psychology in this period gave sense experience 
primary importance among the factors determining 
man’s bodily and mental activity. Though mechan- 
istic determinism was dominant at the end of the 
eighteenth century, it was vigorously opposed by a 
minority group who held the vitalistic position that 
an active force in the mind or soul is the main 
factor determining mental and bodily activity. Hal- 
lucinatory phenomena are involved in the background , 
in two ways: first, the mechanists made wide use of 
dreams and daydreams to verify and illustrate their 
theories; and, secondly, Erasmus Darwin incorpo- 
rated both mechanism and vitalism in a compendious 
system in which he defined dreams and delirium in 
such a way as to make them illustrative of the basic 
premises of mechanism, and mania and reverie in 
such a way as to make them illustrative of vitalistic 
premises. 

The study of Coleridge proper begins by empha- 
sizing his espousal of mechanism, which was an 
important phase of his development because, 
realizing that he was fundamentally opposed to 
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mechanism, he reacted violently against it, and came 
to have a feeling of antagonism toward any theory of 
mental activity in which sense experience is taken 
as more important than the active mind. He came 

to see that he must develop a theory of mind based 
on vitalistic principles. But he was so strongly 
influenced by the tradition of empiricism and the 
scientific method that he felt that he must provide 
proof, in observed experience involving the relations 
between the mind and the senses, that the mind can 
dominate the senses. In his attempt to provide such 
proof, he relied extensively upon the seeing of ghosts 
and apparitions as evidence for the theory of imagi- 
nation, in which he developed his version of 
vitalistic psychology and epistemology. This phase 
of the study is concerned with presenting the full 
meaning and implications of Coleridge’s statements 
that an excess of imagination is mania and an excess 
of fancy is delirium or dreaming, and that the dif- 
ference between imagination and fancy is as well 
grounded in nature as the difference between mania 
and delirium. It describes the way in which he used 
hallucinatory phenomena to support his theories of 
imagination and fancy, and the way in which his use 
of them brought him to particular points of emphasis 
concerning imagination and fancy. 

Dealing with his application of the theories of 
dreams and apparitions to other critical ideas, the 
last phase of this study considers dramatic illusion 
in its relation to mental passivity and the dominance 
of the senses, and poetic illusion as related to the 
dominance of the active mind. It presents his con- 
ception of the moral value of poetry as influenced by 
his antagonism toward the senses and his tendency to 
exalt the active mind. It examines the implications 
of his use of the subtitle, A Poet’s Reverie, in some 
editions of The Ancient Mariner, in terms of the 
meaning of the word reverie to him, and analyzes 
his accounts of the composition of “Kubla Khan” in 
the light of accounts of other hallucinatory and 
creative experiences. In conclusion, it presents his 
analysis of his own mental condition and his loss of 
poetic power in terms of his theories regarding the 
relations between the mind and the senses. 
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EL QUIJOTE EN LOS EPISODIOS 
NACIONALES DE PEREZ GALDOS 
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University of Minnesota, 1953 











Supervisor: Walter T. Pattison 


This study is an analysis of the influence of El 
Quijote in the composition of Galdos’ five series of 
E pisodios Nacionales. Many critics within and with- 
out Spain have claimed the existence of certain 








affinities between Cervantes and Galdos, but, in 
general, they have failed to substantiate concretely 
or exhaustively these influences. 

This thesis attempts to offer a comprehensive 
and systematic study of the extent, degree and 
nature of these influences and the specific passages 
where they can be found. Every effort has also been 
made to point out the passages of El Quijote which 
Galdos used for his inspiration. 

A careful analysis of the forty-six volumes of 
the Episodios Nacionales shows that there is no 
book in world literature that offers greater fascina- 
tion to, nor that receives so many praises from 
Galdos than El Quijote. Likewise, there is no book, 
from any nation or time, that furnished Galdos with 
more material for the composition of his Episodios 
than Cervantes’ masterpiece. 

The influence of El Quijote on Galdos’ Episodios 
is felt strongly and without perceptible diminution 
throughout the entire five series. 

The first chapter of this thesis is a study of the 
vast gallery of quixotic characters created by Galdos. 
Any aspect, or any number of qualities or defects of 
Don Quijote furnish Galdos with the basis to elabo- 
rate his quixotic characters. That accounts, in part, 
for the tremendous variety of these characters, 
which range from mere sketches to full-fledged 
Quixotes; from mere burlesque parodies to the most 
serious treatment of the spiritual aspects of Don 
Quijote. There is no other character in world liter- 
ature that Galdos has imitated more repeatedly than 
that of Don Quijote. In the Episodios the quixotic 
character appears no less than fifty-one times. 

The second chapter of this thesis is based on 
Galdos’ idea that Spain is the country of quixotism 
par excellence. As he puts it: quixotism is a 
“fruta espléndida, abundantisima, de uno de los 
seculares drboles del terrufo espafol,...” It is not 
surprising, then, that the quixotic characters should 
be the most numerous, since he was portraying 
Spanish society. | 

Although the characters of Dulcinea and Sancho 
Panza play a much inferior role to that of Don 
Quijote in the Episodios, Galdos lent sufficient at- 
tention to them to justify their studies in separate 
chapters, which constitute the third and fourth chap- 
ters of this thesis. 

The fifth and last chapter deals with la Mancha, 

a region which Galdos always remembers in connec- 
tion with El Quijote or Cervantes. In the Episodios 
every character who comes from la Mancha is 
almost invariably quixotic or sanchoesque. 

In the process of characterization of these Cer- 
vantine imitations, Galdos imitates Cervantes’ style 
and draws freely an abundant quantity of material 
from El Quijote in the form of characters, situations, 
scenes, adventures, incidents, locales, quotations, 
locutions, themes, technique of composition, etc. In 
so doing, Galdos has reproduced, imitated, or simply 
alluded to most of the characters found in E] Quijote. 
There are evident signs of Cervantine influences in 
at least forty-two of the forty-six novels of the 
E psiodios, for which Galdos utilized material taken 
from no less than thirty-eight chapters of the first 
part and forty-two chapters of the second part of El 


Quijote. 












































1188 


LANGUAGE AND LITERATURE 





Microfilm copy of complete manuscript of 330 
pages, $4.13. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-2033. 


JOHN BLAKE WHITE: SOUTHERN 
ROMANTIC PAINTER AND PLAYWRIGHT 


(Publication No. 6477) 


Paul W. Partridge, Jr., Ph.D. 
University of Pennsylvania, 1951 


Supervisors: Arthur H, Quinn and Robert C. Smith 


John Blake White, lawyer, dramatist, painter, and 
legislator, was born in the vicinity of Eutaw Springs, 
South Carolina, September 2, 1781, six days before 
the Battle of Eutaw Springs between American and 
British forces. His boyhood was spent on his 
father’s plantation at Whitehall and in Charleston. 
He learned at first hand from the tales of the Revo- 
lutionary heroes the stories of the fight for 
independence in South Carolina which were later to 
form the theme of numerous historical paintings such 
as The Battle of Eutaw Springs, The Defense of Fort 
Moultrie, General Marion Inviting a British Officer 
to Dinner, Sergeant Jasper Rescuing American 
Prisoners from the British, and Mrs. Motte Inviting 
Marion and Lee to Burn Her Residence. 

After the death of his father in 1796, John Blake 
White began the study of law. Long filled with the 
desire to become an artist, he abandoned this study 
and at the age of nineteen went to London to study 
painting under Benjamin West. His three years in 
England, from 1800-1803, brought out the romantic 
trend in his nature, and he returned to America in 
the late months of 1803 fired with the zeal to become 
a professional painter, particularly in the historical 
vein. The low esteem in which all painting, except 
the ubiquitous portrait, was held in the Charleston 
to which he returned, caused him to seek his fortune 
in Boston. But here he met with similar failure, and 
after strong urging from John Trumbull, the 
historical painter, White returned to Charleston in 
1804 and once again took up the study of law in the 
office of Desaussure and Ford. In 1805 he was 
married to Elizabeth Allston, relative of Washington 
Allston. 

He wrote his first romantic tragedy, Foscari or 
the Venetian Exile, in 1806. It was produced at the 
Charleston Theatre the same year. The success of 
Foscari led White to write a Gothic tragedy, Mys- 
teries of the Castle or the Victim of Revenge (1807); 
a tragedy on dueling, Modern Honor (1812); a drama 
on intemperance, The Forgers (also called Mordaunt 
or the Victim of Intemperance), 1829; and a national 
drama, The Triumph of Liberty or Louisiana 
Preserved (1819). 

He returned to painting in 1810 with a Family 
Portrait and in 1812 with an Indian Massacre. These 
were followed by such paintings as The Battle of 
Eutaw Springs, The Battle of New Orleans, and The 
Unfurling of the U. S. Flag at Mexico. Other types 











































































































of paintings were interspersed with the historical: 
the anecdotal subjects of The Interior of St. Philip’s, 
The Conflagration of St. Philip’s, The Taking of the 
Veil, and The Arrival of the Mail; the romantic of 
Conrad and Gulnare, Poverty and Love, The Grave 





























Robbers, and Macbeth and Banquo on the Heath; 














plus portraits and miniatures. 

His career as a lawyer began with his admission 
to the bar in 1808, and was followed by a long life of 
public service including service in the State Legis- 
lature in 1818-1819; as director and associate of 
the Academy of Fine Arts in Charleston, 1821-1823; 
as clerk to the board of the Charleston High School, 
1839-1859; and as clerk in the Customs House, 1837- 
1857. 

Essays from White’s pen gave evidence of his 
interest in the social problems of intemperance and 
capital punishment, in the critical problem of 
painting and poetry, and in his patriotic love for the 
Union in the “Oration on the Federal Constitution.” 

He received recognition as an historical painter 
in being elected an Honorary Member of the National 
Academy of Design in 1845, and in being awarded 
a silver medal at the South Carolina Institute Fair 
in 1850. 

His last years were spent in Charleston, where 
he died on August 24, 1859. 

The literary and artistic career of John Blake 
White exhibits a transition from the patrician ideal 
of eighteenth century Charleston in social, political 
outlook, and as a gentleman-amateur of the arts, to 
the pioneer romanticism in the nineteenth century 
ante-bellum South, through the medium of his plays 
and essays, his historical, anecdotal, and romantic 
paintings. He achieved a fusion in both art forms of 
drama and painting. Above all, he represents a 
synthesis of the cultural and intellectual forces in 
the life of Charleston of that time. 
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THE SIGNIFICANCE OF THE WOMEN 
IN HAWTHORNE’S AMERICAN ROMANCES 


(Publication No. 6455) 


Robert Bruce Stanton, Ph.D. 
Indiana University, 1953 


This study attempts to isolate and interpret the 
symbolic patterns associated with the women in 
Hawthorne’s American romances: The Scarlet 
Letter, The House of the Seven Gables, and The 














Blithedale Romance. In these romances, the study 





assumes, the women are important chiefly in that 
they present basic themes, not in that they perform 
essential actions. 

The Scarlet Letter deals with the effects of guilt 
upon persons within a rigid moral system. Hester 
realizes that her physical nature has caused her sin, 
mistakenly hopes to find new purity by denying that 
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nature, while leaving her mind and spirit undisci- 
plined. Her actions seem virtuous — she dresses in 
coarse garments, refuses herself the pleasure of 
sewing, rejects sympathy, makes of herself a sym- 
bol of guilt by decorating the letter — but they 

really illustrate the denial of her basic nature. The 
effort is futile, for the submerged physical nature 
reveals itself in her wish to share eternal punish- 
ment with Dimmesdale; it is harmful, leading her into 
fatalistic despair. When, during the forest-scene, 
she openly embraces the lawless physical nature — 
symbolized first by the forest, later by the golden 
sunshine on her side of the stream — she steps into 
even worse sin. At the end, she willingly accepts 
the moral code, represented both by recurrent 
iron-images and by Boston, and discovers that it 
immediately loses its harshness. Pearl symbolizes 
truth, personifying both the responsibilities of 
Hester and Dimmesdale and their basic faults. The 
hope of the story lies in her. 

In The House of the Seven Gables, the major 
problem is whether one may avoid the evils of the 
past without also discarding man’s accumulated laws 
and conventions. Hepzibah is the most hopeless 
victim of the past, possessing qualities the reverse 
of those symbolized by sunshine, music, and smiles. 
Although she contrasts with Clifford and the Judge, 
she is primarily opposed to Phoebe, who shows how 
the human spirit can freely accept the dark relics 
of the past, permeating them with the sunshine of 
youth and the moonlight of love, and give them the 
youth of Eden. The contrast between Hepzibah and 
Phoebe applies not only to the past but also to such 
subordinate potential sources of evil as sex and 
material property. 

In The Blithedale Romance, the theme is that of 
man’s relationship to nature. Zenobia is the rich, 
non-moral physical nature; her significance is 
focused in her flower. Priscilla is spirituality; her 
basic symbol is the veil. The two women also rep- 
resent pride and shame, pride and love, purpose and 
sympathy, and skepticism and faith. Hawthorne 
presents the relationship between these groups of 
qualities through that of the women, a relationship 
of sisterhood and betrayal, given symbolic force by 
means of a parallel with Paradise Lost; he reveals 
the consequences of a choice between them in 
Hollingsworth’s tragic choice; he clarifies the nature 
of the problem in “A Modern Arcadia,” which con- 
tains a three-fold repetition of the basic pattern of 
the romance. 

The three romances are linked by their common 
pattern: happiness comes, not from the rejection or 
denial of life’s grosser qualities, however poten- 
tially evil they may be, but from the willing acceptance 
of them as inferior but necessary companions of the 
higher spirit of man. 
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THE LITERARY CAREER OF 
JAMES ANTHONY FROUDE 


(Publication No. 6246) 


Roberta Charlene Stout, Ph.D. 
Northwestern University, 1953 


The purpose of this study is to trace the literary 
career of James Anthony Froude, once widely read, 
much discussed, bitterly accused of inaccuracies 
and misrepresentations, and highly praised for 
readability and artistry. Today, almost forgotten, 
he, nevertheless, has great literary value, having 
applied for fifty years the principles of sincerity, 
interest, and clarity in his writing of narratives, 
histories, essays and biographies. 

His early novels are sentimental in plot and 
characterization: his Shadows of the Clouds, sup- 
posedly an exposé of his family, loses for him its 
sympathy, 2nd his The Nemesis of Faith, supposedly 
heretical, loses for him. his Fellowship at Oxford. 

Turning to the literary field proper, Froude 
redeems himself by writing more mature works. 
Among them are his best narratives: “The Cat’s 
Pilgrimage,” “A Siding at a Railway Station,” and 
The Two Chiefs of Dunboy. 

But it is in his histories that Froude excels asa 
narrator. To him, history is not a science but rather 
a drama whose heroes speak and act their parts, not 
as instruments of, but as the originators of great 
movements. This theory, presented in his “The 
Science of History,” the positivists reject, charging 
him with infidelity and misjudgment. His biogra- 
pher Herbert Paul clears him of these accusations 
and credits him with being a pioneer in meticulous 
historical research. 

Starting with his “A Legend of St. Neot,” written 
at the request of his first mentor, John Henry New- 
man, for inclusion in the Lives of the English 
Saints, and ending with his Life and Letters of 





























Erasmus, Froude recognizes the value of the mythic 
element in history, especially in the recording of 
epochs in which time has dimmed the actualities of 
life. He interweaves literal truth with imaginative 
truth, not pretending to write factual record. Thus, 
through keen insight, Froude humanizes history, 
making present to us, people of ages long past. 

For fifteen years Froude edits Fraser’s Magazine. 
And during the most of his career, he contributes to 
leading periodicals many articles on diverse subjects: 
religion, politics, history, criticism, biography, and 
travel. His “Homer,” as representative of his 
literary criticism, honors the author and remains 
true to the spirit of the old Ionians. Many of his 
works are originally lectures delivered as speaker 
before learned societies or as Regius Professor of 
Modern History before his classes at Oxford. 

On separating himself from Newman, Froude 
becomes a disciple of Thomas Carlyle, who inspires 
him to think of a writer as being a priest. But in 
writing biography, Froude follows his own set of 
principles, the first being his duty to subject, public, 
and self. He also thinks of biography as a study of a 
great character as found in Bunyan; as drama, in 
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Erasmus; as portraiture, in Lord Beaconsfield; as 
the subject being his own biographer; and as memo- 
rial, in Thomas Carlyle. This memorial, in four 
volumes, showing both Carlyle’s inner and outer life, 
portrays Carlyle as an apprentice and as a man of 
genius in literature. Revealing Carlyle’s foibles as 
well as his excellencies, it has provoked a heated 
controversy. Waldo H. Dunn, however, does much 
to exonerate Froude of mishandling the Carlyle 
papers and misrepresenting Carlyle’s character. 
Although Froude’s History of England and his 
English Seamen of the Sixteenth Century rank high, 
the biography of Carlyle may in time be considered 
one of the most imperishable bequests of the 
Victorian era, and Froude acclaimed one of its 
greatest writers. 
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A striking feature of the writings of Charles 
Dickens has been his lavish use of images and sym- 
bols. Often a group of these will coalesce to form 
an allegory, that is to say - an extended or continued 
metaphor in which a meaning other than the 
immediately obvious one is conveyed. On the evi- 
dence of eighteenth and nineteenth century diction- 
aries and rhetoric books, I consider allegory to be 
simply an extended metaphor, which need be neither 
literal nor moral; it is chiefly in this sense that 
Dickens employed the concept. In some of his early 
novels, such as Oliver Twist and The Old Curiosity 
Shop, Dickens does present moral allegories, since 
he is attempting to show “the principle of Good 
surviving through every adverse circumstance, and 
triumphing at last.” But in the novels of his middle 
and late periods he uses true poetic allegories. 

The major allegorical strains which are discussed 
in this study are basic ones, symbolic of attitudes 
toward life and death prevalent in Mid-Victorian 
England. I have taken pains to show how they extend 
through many, and often most, of Dickens’ works. 
Such concepts as that of man as a pilgrim on the 
road of life appear in the early books in the form of 
brief images or short allegories, but in later novels 
and sketches they grow in size and complexity, 
gaining coherence and significance until they domi- 
nate large portions of the novels or form the basic 
framework of entire books. The prison allegory, 
for example, has its rude beginnings in the jail 











scenes in the Sketches by Boz and the Pickwick 
Papers, and reaches its full development in Little 














Dorrit, where it forms the dominant motif of the 





book. 

These allegories give meaning and point to the 
many descriptive details which crowd Dickens’ 
novels and which the superficial reader may con- 
sider irrelevant, indicative only of Dickens’ fertile 
imagination and his indifference to form and 
organization. The fact that the imagery in such 
novels as David Copperfield, Bleak House, and Little 
Dorrit is capable of organization into certain broad 











themes, or key metaphors, means that these basic 
attitudes of the author pervade nearly every page, 
providing the novels themselves with a coherence 
which until recently had hardly been suspected. 

The allegories of life and death which are present 
in most of Dickens’ books emphasize the mysteries 
of man’s origin, the hardships of his existence, and 
the inevitability of his death. The allegories I have 
discussed treat life as an exhausting journey by 
road across the panoramic landscape of nineteenth 
century England, as a voyage down the fast-flowing 
river of existence to the great ocean of eternity, and 
as a voyage in fragile craft across this stormy sea 
to the mysterious shores on the other side. Life 
itself is so brief and death so certain that life will 
be seen to resemble the quickly passing day, the 
dying year, and the glittering but brief performance 
in the theatre. On every side man is tormented and 
frightened by evidences of corruption and death 
against which he must struggle in order to come to 
the ultimate, vaguely Christian reward, which 
Dickens foresees. 

Dickens’ allegories are basically unoriginal and 
even trite, but the use to which they are put and the 
considerable significance they possess in the novels 
are well worth study. I have not attempted to list 
and discuss all of the allegories to be found in 
Dickens’ writings, nor has my selection depended on 
whether the passages in question are, in the judgment 
of posterity, “good” or “bad” Dickens. I have en- 
deavored to show that certain consciously selected 
images and symbols are capable of organization 
into coherent and meaningful allegories which say 
something about life generally and life in nineteenth 
century England in particular, and which also help 
to relate aspects of Dickens’ life and interests to 
his writings. 
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CONTRIBUCION AL ESTUDIO DEL TEMA 
DE LA MUERTE EN LA POESIA 
ESPANOLA DEL SIGLO XVI 


(Publication No. 6475) 


Nellie Esther Sanchez Arce, Ph.D. 
University of Pennsylvania, 1953 
Supervisor: Carlos Clavéria 

The objective of this dissertation is to study the 
various aspects of the theme of Death in the Spanish 
poetry of the sixteenth century. It intends to show 
that this universal subject, which was so popular in 
the preceding centuries, continued to be meaningful 
to the poets of this period. Like other European 
countries, Spain participated in the cult of Death, a 
topic from which its Renaissance poets have been 
frequently excluded. 

Poets of different categories have been consid- 
ered in the present study: followers of Petrarch, 
advocators of the traditional Spanish poetry, and 
devotional poets. Some of them were outstanding 
literary figures, others were authors whose names 
have almost been forgotten by posterity. Asa 
background for the analysis of this theme, references 
have been made to the works of contemporary as- 
cetic writers, as well as to historical accounts 
concerning that period. In the presentation of 
evidence from various authors, the unity of theme 
rather than chronological order has been followed. 
For instance, in the representation of the medieval 
scene of man’s encounter with Death on the battle- 
field, poets like Diego Hurtado de Mendoza, Malon 
de Chaids, and José de Valdivielso are quoted before 
Garcilaso de la Vega in order to preserve the grad- 
ual development of this dramatic scene. 

The first part of our study is devoted to the 
exhortation which the poets make for the purpose of 
inspiring their readers to meditate on the theme of 
Death: the medieval topics of “Memento mori”, “De 
contemptu mundi”, the evanescence of life, the 
decomposition of the human body, and the vivid 
description of the tortures of eternal Death. It is 
very important to notice that, early in the sixteenth 
century, poets like Francisco Sa de Miranda wrote 
about the theme of “Cuna-sepultura”, generally 
considered typical of the Spanish baroque of the 
seventeenth century. It is quite evident that the 
Renaissance man in Spain did not always feel con- 
fident of being the master of the world. He often 
confesses his own spiritual weakness, and regards 
himself a victim of a vicious world. He particularly 
points out that the deceitful courtly life will eventually 
lead him to eternal damnation. 

Our second chapter studies the medieval concept 
of Death the leveler, which is very reminiscent of 
the democratic spirit of the Dance of Death, as it 
appears in the Spanish poetry of this period. In 
Close relation with it, the biblical theme of the “ubi 
sunt” is also frequently presented. The poets gen- 
erally adopted Jorge Manrique’s historical 
perspective in the famous elegy to the death of his 
father. 


The third chapter deals with the personification 
of Death as an awe inspiring enemy of humankind. 
During that period, this terrifying figure appears 
beside the personification of Death as an ambas- 
sador of God’s will. Allusions to the three Fates 
are very frequent, but instead of displaying their 
traditionally serene countenance, they seem to 
identify themselves with the attributes of the gro- 
tesque personification of Death. 

The last part of our study is concerned witha 
more affirmative attitude toward Death, as viewed 
in the vivid description of the scene of the Passion 
and in the dramatic representation of the exemplary 
deaths of ancient and contemporary Christians. 

The poets aimed to demonstrate the art of dying 
well with excellent models which their readers might 
follow. 
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SAMUEL BUTLER: CREATIVE 
EVOLUTION IN LITERATURE 


(Publication No. 6374) 


Daniel Vance Bryan, Ph.D. 
University of Minnesota, 1953 


Circumstances surrounding the critical reception 
of Samuel Butler’s books, both during his lifetime 
and since, have not been favorable to the establish- 
ment of his reputation upon a soundly informed and 
unprejudiced basis. In his own century, Darwin 
stood so high in public opinion that Butler, as a 
literary anti-Darwinist, could be dismissed without 
a hearing. In the first quarter of our century, 
scientific opinion had shifted so far that Butler’s 
vitalistic views and his criticisms of the natural 
selection hypothesis could be taken as prophetic 
while being scrutinized only somewhat more closely 
than before. Similarly, Butler’s social criticism 
was first repelled in dogmatic hostility, then caught 
up on a wave of anti-Victorian reaction. Altogether, 
there has been an unfortunate abundance of partisan 
warmth and an unfortunate scarcity of judicious and 
thorough analysis. 

The modern reader of The Way of All Flesh, for 
example, is likely to be more than a little perplexed. 
He will have been advised that his appreciation of 
the book will depend upon his recognition and 
understanding of a theory of evolution which, unless 
he has anti-scientific preconceptions, will strike 
him as dubious, if not incredible. Besides, the book 
is not likely to leave him with a very clear idea of 
what the theory is, nor with a very strong impression 
that it is a primary and integral theme in the story. 
If he turns to the critics and scholars, he will find 
them readier to tell him what information he needs 
than to provide him with it. Even if he has sufficient 
persistence to collect and put together all the best 
that available sources offer piecemeal, he will find 
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that some questions have been skirted or inadequately 
explored. 

What is proposed in this study is reconsideration 
and further investigation of slighted questions. Spe- 
cifically, the following findings are submitted: 

First, Butler’s theory that evolution is creative, 
in the sense of being guided opportunistically by the 
efforts of organisms to modify their organic consti- 
tutions in response to needs imposed by the environ- 
ment, is indefensible. This emerges from an 
examination of the issues and evidence taken up in 
Butler’s attack on Darwin and from detailed study of 
the biological theory along with related conceptions 
in physics and metaphysics. 

Second, the significance of Butler’s creative 
evolution lies in the field of the humanities, rather 
than science; it is to be assessed as an attempt at 
reconstruction of a cultural heritage. The develop- 
ment of this contention requires study of Butler’s 
life in its historical context, especially of his family 
relations and the religious crisis he experienced. 

Third, Butler’s stature as novelist and social 
critic is in considerable measure independent of the 
credit which is accorded to his evolution theory. 
This conclusion turns in part upon an analysis of his 
ethical and social philosophy and its connections with 
creative evolution. It is further supported by the 
results of discussion of some questions respecting 
the form as well as content of The Way of All Flesh. 

The tendency of readers of The Way of All Flesh 
to give somewhat perfunctory acknowledgment to its 
creative evolution theme while responding mainly to 
its treatment of the Victorian family and religion is 
Significant. Butler, as he admitted fearing, did not 
succeed in popularizing by fictional exposition the 
ideas for which Life and Habit and the other “scien- 
tific” books did not get a hearing. His failure was 
rather lucky than otherwise. The appeal of the 
book lies in its power to reveal a live man, not 
merely a false prophet. 
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MARCEL PROUST ET LA LITTERATURE 
PSYCHOLOGIQUE DE SON TEMPS 


(Publication No. 6187) 


Stella M. Coesfeld, Ph.D. 
Northwestern University, 1953 


Aside from references to Ribot, Taine, Schopen- 
hauer and Bergson, Proust’s works do not directly 


disclose the sources of his psychology and philosophy. 


He categorically denies indebtedness to Bergson, the 
philosopher to whom he is generally linked. 

The present study attempts to determine, largely 
through internal evidence, to what extent Proust may 
have drawn upon the psychological and philosophical 
literature of his time. To this end, a study of the 
Revue philosophique, the Revue de Philosophie and 











the Journal de Psychologie normale et pathologique, 
for the years 1885 to 1922, was undertaken. It is 
probable that Proust read these publications, since 
as a psycho-neurotic he was treated by Dr. Sollier, 
an eminent writer in psychology and psychiatry, and 
since his father, Dr. Adrien Proust, professor at 
the University of Paris, was an active contributor 
to the medical journals of his time. Through the 
reviews published in the above-mentioned publica- 
tions, the importance of the contemporary books on 
psychology was gauged, and those attracting wide- 
Spread comment were read. La Revue des Deux 
Mondes and Le Mercure de France furnished a 
means of estimating the general dissemination of 
these doctrines. The two principal manuals used in 
the lycées during Proust’s student days showed what 
basic philosophical teachings were formally imparted 
to the youth of his generation. 

The dissertation applies the information thus 
gathered to the following aspects of Proust’s fiction: 

1. His philosophical position: Idealism. 

2. His concept of the ego, which is not a meta- 
physical entity, but is the sum of its perceptions and 
experiences, its identity preserved by the memory, 
organized through association into systems of 
thought which gravitate about the desires of the ego. 

3. His presentation of perception. A la 
Recherche du Temps perdu is a vast inquiry into 
Marcel’s personal perception of life. Memory, 
whether in the shape of stored reminiscences, con- 
scious or unconscious, or of habit-patterns, either 
individually developed or ancestral (heredity), or of 
imagination, enters into every perception. The 
sensation which evokes the perception injects the 
element of time, classifying all attendant images 
into present, past or future. Since the images and 
the sensation cannot simultaneously occupy the 
summit of consciousness, all experience is neces- 
sarily impoverished, being shorn of either its 
wealth of images or its sensory realization. Proust 
examines all these aspects of perception, and 
studies in detail the intuitive cognition peculiar to 
the genius. 

4. His depiction of the functioning of the ego: 
The love desire and the aesthetic desire motivate 
Proust’s protagonist, Marcel. Equipped with the 
psychological mechanism briefly indicated above, 
Marcel experiences the contrast between the dream 
world (whether in sleep or in conscious imagination) 
and reality. He evaluates love and death. He uses 
his intelligence in the quest for aesthetic gratifi- 
cation through creation, and finally, through intuition 
and the involuntary memory, solves the problem 
presented by our defective organization in terms of 
time. Since time in Proust is spatialized, it is very 
far from the Bergsonian idea of duration. 

When certain passages drawn from Proust are 
compared to the psychological considerations of 
such philosophers as Maine de Biran, Taine, Guyau, 
Schopenhauer and James, or to the works of the 
psychologists of the experimental school, such as 
Ribot, Paulhan, Fouillée, Janet, Grasset, Danville, 
Gaultier and Abramowske, or to the writings of such 
psychiatrists as Krafft-Ebing, Chevalier, Tardieu 
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and Sollier, an astounding number of close parallels 
is discovered. Such all-pervading similarity can 
scarcely be explained by coincidence. The conclusion, 
that Proust drew extensively upon the psychological 
literature of his time, seems therefore authorized. 
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RECURRENT THEMES IN THE DRAMA 
OF EUGENE O’NEILL 


(Publication No. 5667) 


Edwin Alexander Engel, Ph.D. 
University of Michigan, 1953 


The purpose of this thesis is to provide a fresh 
interpretation and, based upon that, a revaluation, of 
the work of the man who is generally reputed to be 
the foremost playwright that America has thus far 
produced. Since 1935 no full-length study of O’Neill’s 
drama has been made in America and none ever that 
has been closely analytical, even moderately pene- 
trating, or objectively critical. Inasmuch as 
O’Neill is no longer productive, his entire career can 


now be observed, and in sufficiently clear perspective. 


As a major American writer he deserves the close 
critical scrutiny which this study attempts to give 
him. 

In the study O’Neill’s career is followed in 
chronological sequence. Since its primary objective 
is to analyze the plays themselves, the thesis makes 
no pretensions to deal extensively or conclusively 
with biographical data, nor does it attempt to sum- 
marize all, or even much, of what has been thought 
and said about O’Neill. 

Part One deals with the so-called naturalistic 
plays, revealing in their incipient form tendencies 
and themes which assume major proportions in the 
plays which follow: the author’s state of mind, his 
world view, his religious and social attitudes, his 
conception of tragedy. Part Two is introduced by 
a long chapter which seeks to place O’Neill in the 
intellectual, religious, theatrical milieu of the early 
1920’s. Here the dominant themes emerge but in 
their mystical, religious aspect: dream becomes 
vision; drunkenness, ecstasy. The seven plays that 
are examined in this section reflect the foregoing 
milieu and thereby work out certain problems that 
were implicit in the naturalistic period. Part Three 
traces the disintegration of the religious-theatrical 
synthesis that had been achieved in the plays of Part 
Two. The themes recur but with a changed emphasis; 
the plays themselves express a contempt for life and 
a dread of death. In Part Four O’Neill’s spiritual 
decline is traced to its nadir. Following two super- 
ficial plays, the last drama to be analyzed displays 
again the themes of dream and drunkenness - condi- 
tions now recognizable as schizophrenia and 
inebriation - and demonstrates how the two states 
ccmfort the fear of death. 


Under close analysis many of O’Neill’s plays do 
not bear up well. But because of his inordinate 
ambition, his prodigious striving, his firm integrity, 
and, above all, because of his profound effect, 
O’Neill’s achievement seems greater than the sum 
of its parts. He stimulated in a large American 
audience an interst in problems - religious, philo- 
sophical, psychological - with which the commercial 
theatre had never before dared concern itself. He 
incited and inspired other playwrights and provided 
them with examples, good and bad, of dramaturgy, 
with which to guide their course. He discomfited 
the multitude of hacks in the American theatre, 
thereby doing a significant service to the serious 
dramatist. Thus, if O’Neill is not destined to retain 
his position of first American playwright, he will 
have benefited immeasurably the man who succeeds 
him. 
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THE PLAYS OF WILLIAM BUTLER YEATS 
AS MYTH AND RITUAL 


(Publication No. 6380) 


Henry Goodman, Ph.D. 
University of Minnesota, 1952 


This study explores the drama as a form of myth 
and ritual and examines the plays of William Butler 
Yeats as an extended example of myth and ritual 
drama in our day. In this study myth and ritual are 
considered as efficacious belief and practice. Myth 
and ritual organize men’s responses to the universe 
and provide the imagination with its most powerful 
metaphors by which to interpret experience poetically 
and dramatically. 

Inspired by the rhythmic alternations of the 
seasons, ancient man saw existence as succeeding 
cycles of “withdrawal and return.” The primitive 
imagination expressed these cycles in ritual combats 
deaths and resurrections, and marriages. The 
mythic adventures of gods and heroes were metaphors 
for the seasonal problem of survival. Ancient drama 
and certain examples of Elizabethan drama were 
celebrations of man’s belief in immortality. Poetry 
and drama were records of supernatural as well as 
natural experience. 

In the modern age, where belief in the super- 
natural has no status except as superstition, Yeat’s 
plays illustrate the way in which a modern drama 
can return to its religious roots. Yeats employs in 
his drama certain archetypal patterns that stem from 
ancient ritual, but he utilizes these patterns for his 
own poetic and dramatic purpose, in a way that is 
modern and theatrical. 

Yeats creates a mythology out of the fragments 
of ancient beliefs; folk legends; esoteric doctrines 
from Plato, Swedenborg, Blake and others; Irish 
figures of past and present; Christianity; great lit- 
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erature; and his personal friends. This eclectic 
gathering provides the symbols for his poetry and 
plays. These symbols comprise a complex meta- 
phorical system by which he interprets a complex 
modern experience. The symbols are of a poet’s 
world in which poetry is the supreme fact of exist- 
ence. 

Yeat’s early plays express both the ancient 
seasonal archetypes and his own complex system of 
esoteric beliefs. Such plays as Deirdre, On Baile’s 
Strand and The Player Queen present heroic and 
legendary tales of love, ritual combats, and quests 
for happiness and immortality, and they are in the 
more familiar mode of European drama. Yeat’s 
later plays, however, are more conventionalized 
versions of the great mythic themes. Plays like At 
the Hawk’s Well, Calvary, The Resurrection, Purga- 
tory, A Full Moon in March and The Death of 
Cuchulain present religious mystery and its ritual 
schemes more directly. Myth and ritual are real- 
ized in the purely theatrical terms of dance, music, 
song and color. The plays are purposefully designed 
for small theatres and limited audiences. In an age 
in which poetry and religious mystery no longer 
dominate men’s imaginations, Yeats’s poetic and 
ritual theatre is appropriately designed for a small 
body of worshippers. 
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JOHN CROWE RANSOM AND ALLEN TATE: 
A STUDY OF THE SOUTHERN AGRARIAN 
THEORY OF LITERATURE 


(Publication No. 6210) 


Alexander Karanikas, Ph.D. 
Northwestern University, 1953 


During the past three decades Ransom and Tate 
have enjoyed related reputations as Fugitive poets, 
Southern Agrarians, and New Critics. The present 
study emphasizes their social and literary criticism 
from approximately 1928 until 1940; in doing so, it 
reconstructs their theory of literature as Southern 
Agrarians and establishes what doctrines therein 
became valid as New Criticism. 

Ransom and Tate as Literary Associates. 

Other Southerners also belonged to the three 
groups mentioned above, yet no two can be as log- 
ically isolated as Ransom and Tate for a study of 
the transition from Agrarian aesthetics to that of the 
New Criticism. The validation of this judgment is 
.based on numerous citations of mutual praise, of 
admission of fundamental agreements, and of ac- 
knowledgment that each has been influenced by the 
other. 

Southern Before Agrarian. 

This chapter delineates the growth of their 
Southern consciousness before the publication in 
1930 of the symposium which officially launched the 








Agrarian movement, I’ll Take My Stand. Sucha 
discussion is needed because the South was eventually 
made relevant to Ransom and Tate’s literary theory 
as a region that, having the capacity to restore 
proper attitudes toward tradition, religion, nature, 
could give rise to a proper literature. 

Southern Agrarianism. 

Ransom and Tate supported, as against modern 
industrialism, the return to a special kind of 
subsistence-farming economy, in which cities and 
industries would be reduced to a minimum. There 
would operate in this Agrarian society the restored 
principles which governed the life and culture of the 
ante-bellum South. On the social pattern demanded 
the Agrarians constructed their theory of literature. 
Their attempt to restore the past is related to the 
Victorian anti-industrial movement led in England 
by Thomas Carlyle and John Ruskin. 

The Aesthetic of Regionalism. 

The Southern Agrarians were part of the broader 
trend of American regionalism although the liberals 
in the South, supporters of the industrial revolution, 
contested them as spokesmen. Ransom and Tate’s 
concept of regionalism and its aesthetic value is 
related to other rival literary tendencies in the 
Thirties, including naturalism, Neo-Humanism, and 
Marxism. Essentially, regionalism meant the 
writer’s organic relationship with a “place” anda 
tradition, which made it possible for him to acquire 
a total sensibility. 

Enormous Megatherions. 

The philosophical and literary reasons for the 
Agrarian denigration of industrialism and cosmo- 
politanism are outlined in detail, in order to reflect 
by negation what Ransom and Tate considered the 
positive virtues of a “simpler mode of life.” The 
rise of industrialism is discussed in relation to 
what the Southern critics believed were its disas- 
trous effects on social homogeneity, tradition, 
aristocracy, art, and literature. 

Nature, Religion, and Myth. 

With this trinity the examination of literary 
Agrarianism arrives at a more abstract and meta- 
physical level. Investigated is the conviction that a 
proper appreciation of nature is required for 
genuine aesthetic creativity. It was deemed impera- 
tive that the religion needed for true sensibility be 
stern, conservative, and ritualistic. Stress is made 
of the importance of mythology in the aesthetic pro- 
gram of Southern Agrarianism. 

Science and Poetry. 

Scientific rationalism, the most persistent enemy 
of the above trinity, has destroyed the ordered 
world that once supported the genius of poets like 
Dante. Science has disrupted the formal tradition 
both in society and in the arts. In poetry it appears 
as the “will” frustrating the genuine imagination, 
creating what Ransom and Tate called “Romantic 
irony” as the poet rebels against the tyranny of 
reason. In this section the study begins to stress 
the Agrarian doctrines that remained in the thought 
of Ransom and Tate when they turned to the New 
Criticism. 
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Transition to the New Criticism. 

This final chapter records and evaluates the 
nature of the transition, and establishes that a sub- 
stantial number of Agrarian concepts and formula- 
tions, minus their former sociological base, were 
used by Ransom and Tate either intact or with 
semantic alteration in their new, more purely 
aesthetic theory of literature. 
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KENNETH BURKE AS LITERARY 
THEORIST AND CRITIC 


(Publication No. 6417) 


George Albert Knox, Ph.D. 
University of Washington, 1953 


Kenneth Burke contributes a theory of literature, 
an esthetic, a methodology, and a method. Beginning 
with the body as “actor” participating in the 
“thoughts” which the poet stylizes and translates 
into form, he formulates a psychology of art as 
symbolic action. As the “dancing of an attitude,” a 
poem mimetically involves the whole organism, 
basic similarities among men permitting a common 
assertion and understanding. As “waking dream,” 
art’s subliminal levels emerge from the deepest 
grounds of articulated experience. 

In the “re-enaction” such meanings are discovered 
in empathic participation, the basic forms or arche- 
types being innate capacities for experiencing climax, 
contrast, reversal, crescendo. The inevitable exist- 
ence of the biological, familial, and abstract levels 
of symbolic action and the “creative” presence of 
the archetypes guarantee communication; but any 
permanent form must be individuated in a subject 
matter before it has “reality,” form being the 
creation and satisfaction of an appetite. 

Poetry becomes “action” in keeping with the 
dramatistic perspective which differentiates between 
poetic, rhetorical, and scientific language. Being 
humanistic, meliorist, and “congregationalist,” Burke 


refuses to see poems merely as objects or operations. 


Ideally, he would gauge all the forces and effects by 
studying the interactions among the pentadic divi- 
sions: act, scene, agent, agency, and purpose, his 
“realism” meaning that individuals, poems, and 
parts of poems derive identity or “substance” from 
context. The essence of anything being a merger of 
causes and functions, form, structure, and purpose 
are inseparable. 

As methodologist he evolves pliant perspectives, 
perspective by incongruity being the critical 
analogue to rebirth ritual in art. Avoiding trained 
incapacities, his regenerative shifts in perspective 
permit different pictures of “reality”; and he 
refuses to isolate himself from the “collective revel- 
ation” of criticism. The “comic” attitude utilizes 
even the revelatory power of error; and his “socio- 


anagogic” criticism focuses on poetry as ritual 
drama which reforms, stabilizes, and purifies. In 
his cluster analyses he watches for dramatic 
alignments and equations which reveal the fusing of 
private and public meanings, poems being “strat- 
egies” for adjusting to society. And, each work 
being a proportion of strategies, strands, or causes 
traceable through metaphorical analysis, his method 
is “sociological.” The dramatistic perspective is 
“sociological” also because it derives insights from 
the social sciences. 

His latest metaphor is hierarchy, an ideal form, 
permanent yet “containing” flux. It embraces the 
curve of his system from the biological to the tran- 
scendent. It is a principle of symmetrical necessity, 
a theological frame, a principle of gradation, 
aspiration, and “courtship” among things and kinds. 
In it the three levels of symbolic action and the 
motivorum triad (dream-symbolic, prayer-rhetoric, 
chart-grammar) allow full play for the pentadic 
ratios. Whether in a philosophy of art, a theory of 
personality, or social theory it culminates in “god- 
terms” and perspectives of perspectives. 

But with comic tentativeness he vows to try 
everything and anything, improvising, borrowing, 
schematizing, always beginning anew. His impres- 
sionism must be supported by inductive analysis of 
wholes. His three levels and the three categories 
call for the kind of observations proper: (1) if he 
had only one poem and did not know anything of its 
author, (2) if he knew about the author and could 
treat that poem in the context of his other poems, 
and (3) if he could consider the corpus of works plus 
all available biographical data. He would, further, 
write his essays as tentative first drafts (to corre- 
spond with his theory of our lives being projects in 
compositio, or of any theory or political system as 
being a “voice” in the long conversation of history), 
allowing him to admit hunches that might later be 
discarded because: (1) they are proved wrong; (2) 
they led into a blind alley; (3) they led to a later 
statement that seemed better guarded; (4) they 
could not be backed by sufficient evidence (though he 
cling to them in secret, hoping to find a way of 
redeeming them). 








Microfilm copy of complete manuscript of 351 
pages, $4.38. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-2044. 


THE EARLY WORKS OF WILLIAM GODWIN 
(Publication No. 6445) 


Jack Walter Marken, Ph.D. 
Indiana University, 1953 


During the period from 1782 to 1791 before he 
began writing An Enquiry Concerning Political 
Justice, Godwin was engaged in writing for various 
periodicals and in publishing books and pamphlets. 
This study investigates the ideas in these early 
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writings and shows how they were developed or modi- 
fied in Political Justice and others of his later works. 

In 1782 Godwin decided to write a “periodical 
series of English biography” and began writing his 
Life of Pitt, which grew into a full length biography. 
Herein he approves Pitt’s Whig viewpoints. Later in 
this early period through the influence of Burke and 
Fox, he began supporting the Rockingham Whigs and 
wrote pamphlets in support of their administrations. 
By 1786 in a letter to Sheridan (never published), he 
indicates that he has moved from a Whig philosophy 
to Republicanism, advocating the abolishment of 
monarchy and arguing that the ensuing liberty would 
completely destroy vice. He is moving toward the 
philosophy of Political Justice. 

In 1784-1785, Godwin published three movels, 
only one of which has been discovered. In this one, 
Imogen; A Pastoral Romance, he fashions a prim- 
itivistic novel out of the core of Milton’s Comus. 

Set in Wales during the time of the Druids, the novel 
is an extended moralizing on the theme that happiness 
which is not preceded by trial is false and treach- 
erous. Imogen resists the attempts of the sorcerer 
Roderic to seduce her and returns after trial to the 
happiness of marriage with the shepherd Edwin in 
the lovely valley of the Clwyd in North Wales. The 
universal benevolence of the shepherds in the simple 
society of the valley is Godwin’s foreshadowing of a 
favorite idea in Political Justice, that the simple life 
in a Small society would be the ideal one. 

Godwin decided to set up a school in 1783 to teach 
languages and literature to promising youths. He 
published a pamphlet in support of this with ideas 
derived from Rousseau, Hartley, Hutcheson, 
D’Holbach, and others. A favorite idea of Godwin - 
that society corrupts the individual - is present in 
this early work. Education is the means of training 
youth to overcome the influence of society. His 
emphasis in the pamphlet is on education as a 
molder of youth; later he changes and believes that 
government is the most positive influence. 

In 1926 Ford K. Brown in his biography of Godwin 
said that Godwin had very little critical judgment and 
what little he did have was learned from his friends. 
This statement is belied in Godwin’s early pamphlet 
The Herald of Literature in which he reviews works 
not yet published by famous contemporary writers. 

In his statements on the merits of the works, he 
displays a shrewd critical skill. The pamphlet is 
satirical in purpose and indicates that the young 
Godwin had a sense of humor, which is usually denied 
him. His skill at improvisation (these works had not 
yet been written by the writers reviewed), which is 
present in some of his later novels, is also evident. 

In all of these early works Godwin was expressing 
ideas and sentiments which became part of Political 
Justice. By writing during the same period for such 
periodicals as The New Annual Register, The English 
Review, and The Political Herald and Review, Godwin 












































was keeping abreast of current political and literary 
affairs; all of this experience proved valuable train- 
ing when he began writing Political Justice in 1791. 
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VICTORIAN SCHOOLTEACHERS 
IN FICTION 


(Publication No. 6225) 


Geneva Mae Meers, Ph.D. 
Northwestern University, 1953 


This dissertation is a comparison of fictional 
treatment of Victorian schoolteachers with accounts 
of actual teachers of the time. The survey covers 
ninety-five novels and seventeen short stories. Most 
of these were written during the Victorian period; a 
few were written during the early years of the 
twentieth century by novelists who had been school- 
boys during the nineteenth century. Almost always, 
a novelist drew upon his childhood experiences for 
his portraits of teachers. With the exception of 
sovernesses, fictional teachers are usually seen 
through the eyes of their pupils. 

Teachers play comparatively minor roles in 
Victorian novels. A few heroines were governesses; 
late in the period we find two protagonists who were 
schoolmasters. Usually, however, a fictional 
teacher is a background character in the youth of 
the hero. Novelists, particularly during the first 
part of the Victorian period, devoted more attention 
to the kindness or the brutality with which a teacher 
treated his pupils than they did to his curriculum 
and his teaching methods. His treatment of his 
pupils offered the most rapid clue to his personality. 

The changing style of the novel affected the 
manner of portraying teachers. Reading an early 
Victorian novel affords a clear image of the teacher’s 
behavior in the classroom, but scant information on 
what is passing through his mind as he goes about 
his work, and hardly a clue as to how he got to be 
the way he is. Later, as novelists began to probe 
more deeply into the lives of their characters, we 
learn more about the motives, the aspirations, and 
the frustrations of fictional teachers as people. 

The Victorian period was one of rapid transition 
in English education: science began to encroach on 
the classical curriculum; instruction passed from 
religious into secular hands; the government assumed 
increasing responsibility in the movement toward 
free and universal education. A series of acts of 
Parliament, beginning in 1833 and climaxing in the 
Education Act of 1870, provided grants for schools 
and teachers, established normal schools, and 
enforced regulations with constant supervision. As 
salary and other teaching conditions improved, as 
standards of training became higher, the quality of 
teachers improved. 

This transition is reflected in fictional treatment 
of teachers. Because the artistic temperament 
frequently rebels against the restraints of school 
and because novelists have an inclination for social 
criticism, Victorian authors were probably more 
severe with the shortcomings of their teachers than 
were those schoolmates who never took up the pen 
as a profession. However, there is a pronounced 
improvement in the quality of fictional teachers as 
the period progresses. 
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The most noticeable improvement in both quality 
and prestige is in fictional teachers of elementary 
day schools. Other types of teachers improved 
perceptibly, in both fact and fiction, with the excep- 
tion of public school masters. As teachers in schools 
under government supervision became more worthy 
of their calling, masters in the autocratic public 
schools suffered by comparison. 

I have grouped the teachers into six basic types: 
elementary schoolteachers, masters of private 
boarding schools, governnesses, tutors, mistresses 
of boarding schools, and masters of public schools. 
Discussion of each type is approximately chronol- 
ogical. Novels of Charles Dickens and H. G. Wells 
were the richest source of schoolteachers. Thack- 
eray, Trollope, Charles Kingsley, Meredith, and 
Kipling contributed a considerable number. I find 
that on the whole, fictional accounts of teachers of 
the Victorian period are remarkably true to descrip- 
tions of actual teachers found in education periodicals 
and other factual accounts of the time. The frequency 
with which educators illustrated their articles with 
allusions to teachers in novels is evidence of the 
validity of fictional accounts. 
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IDEA AND PATTERN IN THE NOVELS 
OF EVELYN WAUGH 


(Publication No. 6536) 


Robert Dale McCay, Ph.D. 
State University of Iowa, 1953 


The opening chapter of this dissertation sum- 
marizes Evelyn Waugh’s family and educational 
backgrounds, indicates his importance both as an 
individual author and as a representative of Catholic 
letters, and states the double purpose of the study: 
(1) To trace the fictional techniques employed in 
his first ten novels and thus to indicate his connection 
with various literary conventions; (2) To examine 
the beliefs implied in these novels so as to discover 
Waugh’s proper place in the history of ideas. 

The second chapter deals with the themes of the 
novels. The satire of the first two novels implies 
that the contemporary world is one in which no civ- 
ilized man can feel at home. The three novels 
which follow consider, respectively, material 
development, adherence to tradition, and retirement 
to semi-primitive life as means of escaping boredom 
and frustration inherent in the modern world. In the 
sixth novel, Put Out More Flags, dedication to 
something greater then one’s self is suggested as one 
way of escaping the waste land. Brideshead Revisited 
(1946) and Helena (1950) imply that dedication to God 
may best dispel feelings of frustration. The Loved 
One (1948) and Scott-King’s Modern Europe (1949) 
point out deficiencies of modern culture in the polit- 
ical life of Europe and in the “artistic” life of 














Hollywood. The close of this chapter notes similar- 
ities and differneces between Plato’s philosophical 
ideas and the ideas implied by these themes in 
Waugh’s novels. 

The third chapter treats the methods of charac- 
ter portrayal and the manner of using characters 
to bring out ideas in the novels. Rogues and 
innocents — types belonging to the picaresque 
tradition — along with various symbolic characters 
are presented as implements of satire. Characters 
belonging to various occupational and social groups 
are seen as instruments for expressing the author’s 
ideas on various subjects. Chapter Four emphasizes 
the genesis of action and incident in the boredom of 
the characters and treats both the structural pattern 
of the novels and many incidents as emphasizing 
the author’s fundamental beliefs. 

In the fifth chapter settings of Waugh’s novels 
are seen as imparting their special messages to 
the themes of the novels. The traditional homes of 
the aristocracy, the modern waste land of London’s 
West End, the imaginary countries portrayed in 
three of the novels, Hollywood, and the Roman 
Empire of the late third and early fourth centuries 
are viewed as facilitating or motivating the actions 
which help to imply the themes. 

The concluding chapter, after summarizing the 
materials of the earlier chapters, points out Waugh’s 
dependence upon traditional patterns of behavior 
and belief. He disapproves of political, economic, 
social, or religious change and clings tenaciously 
to a world in which no one doubted the validity of 
established social classes or established moral 
practices. Hence he represents the continuation of 
a tradition which depended upon absolutes into a 
time when, for most men, those absolutes have 
become no longer operative. 
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FOODS AND STIMULANTS IN THE 
WRITINGS OF HONORE DE BALZAC 


(Publication No. 6076) 
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University of Missouri, 1953 


This dissertation is a study of the role played 
by foods and stimulants in the works of Honoré de 
Balzac, principally in the Comédie Humaine, and in 
various essays dealing with these subjects. The 
emphasis has been placed upon the literary uses of 
food, rather than upon a catalogue or classification 
of the material in a statistical fashion. The problem 
resolves itself, therefore, into a study of one facet 
of Balzac’s realistic technique. 

Some principal influences upon Balzac and his 
theories of foods and stimulants were: first, the 
idéologue school of philosophers, with Cabanis of 
particular importance; second, the great nineteenth- 
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century gastronomical expert, Brillat-Savarin; third, 
Rabelais. There may have been many minor authors 
of importance in this respect, also, since the vogue 
of gourmandise was in the air at the time of Balzac, 
and he, as is plainly evident from his many essays 
on the subject, ranked himself among the experts. 

Foods and stimulants find their chief literary 
usage in the writings of Balzac as one means of 
characterizing the individual and thus portraying a 
society. Outstanding among those figures to which 
this technique is applied are Gobseck and Grandet, 
both misers and both types of the Balzacian mono- 
maniac. The society of Paris is portrayed in toto as 
Balzac describes the restaurants and cafés which 
actually existed, making them a background for the 
amorous and financial exploits of his characters, thus 
adding an almost alarming note of reality to his 
fiction. Other segments of society are portrayed by 
the deluxe dinners of the monied bourgeoisie, César 
Birotteau being an important example of this; the 
meals of the lower classes are nearly always miser- 
able and squalid. Lastly, the author describes the 
eccentric but brilliant class of artists, demimondaines 
and social climbers who participate in the extravagant 
and ruinous scenes of debauchery such as that founda 
in the Peau de Chagrin. 

An examination of the use of stimulants, both the 
mild kind found in such common substances as coffee, 
tea, and tobacco, and the more dangerous ones such 
as Opium and hashish, shows that Balzac’s condemna- 
tion of these things did not extend to either his novels 
or to his personal life. Some misunderstanding has 
arisen on this subject, as treated by certain critics, 
and it is therefore worthy of comment and clarifica- 
tion. It is at least possible that Balzac himself used 
tobacco and, on rare occasions, hashish. It is 
certain that many of his most cherished characters 
smoke even to excess. 

A minor, but nonetheless rather striking literary 
usage of food in Balzac’s works is to be found in the 
elements of plot and style. Cousin Pons is, in part, 

a roman de gourmandise, in which the relationship of 
Pons to food is very similar to that of some other 
Balzacian characters to money or to women: it is, in 
short, again a monomania, by means of which plot is 
advanced. Stylistically, food is used in metaphors or 
other figures of speech, in which certain characters 
are compared to different types of vegetables. And 
in one instance there is a vague foreshadowing of 
Proust’s device of using the sense of taste or smell 
as an agent of the subconscious recalling of past 
events. 

The conclusion drawn from this evidence is that 
Balzac used foods and stimulants as an additional and 
an important means to portray the psychology of his 
characters, through the evidences of their relation- 
ship to these substances. By extension, this portrayal 
of the individual, since it is based upon the primitive 
facts of human physiology, is true of society, and is 
durable from the historical aspect as well. 
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The Concept of France in England in the Restora- 
tion Period (1660-1700) has been divided into four 
main chapters concerning the English views of 
French politics, religion, literature, and general 
culture. This dissertation claims only to establish 
the trends of English thinking in these areas, for an 
exhaustive analysis would properly belong to the 
specialist in each area. Original sources such as 
letters, diaries, journals, periodicals, newspapers, 
newsletters, pamphlets, essays, poems, and plays 
constitute almost all of the source material; few 
secondary sources were found which provide detailed 
information concerning the English attitudes toward 
France. 

The chapter on French politics deals with Anglo- 
French political history during the riegns of Charles 
II, James II, William and Mary and traces the 
relationship between the political history and the 
English attitudes toward political events. The evi- 
dence shows that except for the opinions of some 
courtiers close to Charles and James, the English 
people were quite solidly anti-French in political 
matters during the Restoration. 

In matters of religion, Englishmen were influ- 
enced by French interference in English domestic 
affairs whether by threat of invasion from Ireland 
or France, or interference within England by bribing 
Charles and James or members of Parliament to 
remove English anti-Catholic laws. The Plague of 
1665, the Great Fire of 1666, and the Popish Plot of 
1678 served as unifying forces of English Protestant- 
ism against the Catholics in France and England. 
English hostility to the French Catholics was gener- 
ated by sympathy for the persecuted French Hugue- 
nots and antipathy for the French clergy, and 
Catholic institutions. Nevertheless, the English 
observed the Pope’s quarrel with Louis over the 
Jesuit-Jansenist doctrinal controversies with both 
amusement and respect for Louis’s intrepidity before 
Papal authority. 

The English views of French literature indicated 
a preponderance of opinion for indigenous literature, 
maintaining the supremacy of Shakespeare and 
Jonson to Corneille, Racine, Moliére, and other 
French writers. These views influenced English 
Opinion in the discussion of the unities and the rules 
to the extent that most English writers regarded the 
rules only as a restraint on their own genius and 
imagination, all the while including the rules ina 
general antipathy for France. Yet, English writers 
indicated a lively interest in French literature and 
authors, and there was much exchange of scholarly 
information between the learned men of both nations 
as the translations and adaptations further indicated. 
The French language was often regarded as being 
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purer, more beautiful in sound, and easier to use in 
prosody than English, for which qualities much credit 
was given the French Academy. 

French culture, apart from the special influences 
already mentioned, was, in general, admired by such 
English persons as came in contact with it. English 
travelers and writers appreciated French customs, 
literature, and fashions. However, with respect to 
music, architecture, sculpture, and painting, English 
tastes preferred the Italian masters to the French. 
The documentation of this chapter rests necessarily 
upon the writings of upper-class Englishmen, and 
may therefore represent only a very narrow and not 
necessarily influential area of English opinion. 

To sum up, the majority of the English were anti- 
French, particularly in political and religious 
matters. The more privileged classes, however, 
generally expressed sympathy for general French 
culture. 
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In the early 1850’s Sydney Dobell (1824-74) was 
acclaimed as the coming poet. The promise was not 
fulfilled, but he left behind a fair amount of genuine 
poetry, the masterpiece of the Spasmodic school, and 
one of the most curious and illuminating personal 
histories of the age. 

Dobell was brought up in an eccentric, almost 
fanatic sect. In preparation for his great mission as 
head of the Church of God the precocious and 
sensitive child was overstimulated to the point of 
nervous breakdown; the experience permanently im- 
paired his health and left him with an apostolic view - 
of himself, even after he separated himself from the 
family religion and turned to literature. 

Dobell’s first major poem, The Roman (1850), 
shows one step in this breaking away from family 
ties; the subject — Italian freedom — and certain 
images and obsessively repeated father-son situations 
afford a glimpse of the process. Though diffuse and 
formless, the poem showed such metrical and 
rhetorical power that its author was hailed as the 
“new poet.” His apostolic notions of himself appear 
in Balder (1854), which deals with the ninteenth- 
century problems of genius without faith. Its obscu- 
rity led the critics to condemn it as a glorification 
of the romantic genius which it was meant to attack. 
Balder shows even greater poetic power and more 
glaring defects than The Roman, but Dobell’s last two 
volumes, Sonnets on the War (1855) and England in 











Time of War (1856), are uninspired and conventional 
and suggest that the romantic genius had burned out. 
His lecture on the nature of poetry (1865) is a 
rationale of his own and other Spasmodic work. 
Otherwise the writing of his later years, much of it 
political, is of little intrinsic interest. 

Dobell’s reputation had been shattered by 
William Edmondstoune Aytoun’s Firmilian (1854), 
a satire on Balder and the poems of Philip James 
Bailey and Alexander Smith, all extravagant works, 
described by Aytoun as “Spasmodic.” Spasmodism, 
an attenuated and exaggerated romanticism, illum- 
inates the conflict between Victorianism and 
romanticism that can be seen in Maud, Arnold’s 1853 
“Preface,” Aurora Leigh, and many other works. 
The effects of the Spasmodic movement on Dobell 
were wholly negative; but he was at once the most 
Spasmodic and the greatest poet of the school. 

The five chapters of the study deal with Dobell’s 
early life; The Roman; Balder; the Spasmodic school; 
and Dobell’s final two volumes of poetry and his 
miscellaneous writing. 
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The recognition heretofore accorded Francis 
Daniel Pastorius as the founder of the first perman- 
ent German settlement in America and as an early 
advocate of the anti-slavery movement has over- 
shadowed the recognition of his contributions to the 
intellectual and literary life of colonial Pennsylvania. 
In order to understand better his interests and 
activities in the New World as well as his transmis- 
sion of German culture to America, this investigation 
first of all studied the forces active upon him during 
his formative years in Germany. This first part is 
devoted to a biographical outline based upon his 
autobiographical notes and other ascertained facts, 
together with pertinent background material relating 
to his ancestry, home environment, acquaintances, 
academic and professional years in Germany. The 
significant beginnings are at Erfurt, the city in which 
the conditions were set for the religious crisis in 
his father’s life which led to his conversion from 
Catholicism to Protestantism. To such a background 
the deep religious concern of Pastorius may at 
least in part be attributed. 

The various cities in which he lived and studied 
—Sommershausen, Windsheim, Altdorf, Strassburg, 
Jena, Regensburg, Frankfurt — are characterized 
with respect to those features most ; rominent in his 
time and most likely to have impressed him. Al- 
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though religion was the prime factor in moulding 
his outlook, he retained to the end a lively interest 
in the affairs of this earth. In addition to his legal 
studies, he read widely in the works of classical 
antiquity; he mastered the classical languages and 
at least five of the modern languages; he was well 
grounded in the culture of the past and was also 
alert to the current literary and intellectual move- 
ments. In order to depict him as a transmitter of 
German thought to America and of American life 
to Germany, the concluding chapters on his European 
career discuss his knowledge of German letters, 
his religious attitudes, and his maintenance of 
relations to Europe. 

A study of all the references to intellectual or 
literary material in his writings makes it fairly 
certain that he acquired his knowledge of English 
literature chiefly after leaving Europe. One exten- 
sive chapter takes up the influence which the 
intellectual and literary atmosphere of Pennsylvania 
exerted upon him. The results of this examination 
also contribute to our knowledge of a relatively 
unexplored field: the interests of the Pennsylvania 
colonists in English literature. 

Although Pastorius receives mention among the 
poets of colonial Pennsylvania, there has been no 
adequate study of his poetry. In the light of the 
wealth of knowledge we have about Pastorius’ intel- 
lectual and literary development, his verse is here 
studied with respect to its German literary ante- 
cedents and its place in the colonial poetry of 
America. His verse reflects the religious attitudes 
he developed in Germany as well as advanced and 
long established literary trends there, and forms 
a Significant contribution to early American poetry. 
Pastorius’ poetic talent was a modest one; his lit- 
erary Significance lies in his position as one of the 
earliest nature poets of a new type in Germany and 
as a pioneer poet of colonial Pennsylvania. 

Pastorius was the legal and spiritual representa- 
tive for the Frankfurt Pietists in Pennsylvania, and 
in the founding of Germantown he remained cognizant 
of their ideals. Far more important than his founding 
of the first permanent German settlement in 
America were his efforts in amalgamating the Ger- 
man element into American life. He and his fellow 
German colonists by their adaptation to the new 
life in America were 111 the more effective as 
transmitters of German thought and letters to 
America and deserve recognition as the founders of 
the German intellectual, religious, and literary 
tradition of the United States. 
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The purpose of the investigation was to identify 
the changing emphases; and to discover the claimed 
and apparent causes for these changing emphases, in 
the teaching of French and Spanish in the public high 
schools between 1924 and 1942, and to analyze and 
compare the reactions of the writers in selected 
modern foreign language professional journals to 
these changing emphases. 

The basis for the identification of a master list 
of changing emphases was the comparison of the 
various modern foreign language syllabi used in New 
York State between 1924 and 1942. The sources for 
an analysis and comparison of the French and 
Spanish teachers’ reactions to the changing emphases 
and for the discovery of the claimed and apparent 
causes of the shifts were articles in the French 
Review (1927-1942), the official publication of the 








American Association of Teachers of French, 
Hispania (1924-1942), the official publication of The 





American Association of Teachers of Spanish and 
Portuguese and the Modern Language Journal (1924- 
1942), the official publication of The National 
Federation of Modern Language Teachers Associa- 
tions. For the purpose of comparing the reactions 
of these two professional groups, the researcher 
considered articles dealing only with French or only 
with Spanish. Since the articles dealt with more than 
one changing emphasis, the same article was used 
more than once in the tabulation of the reactions. 

The French and Spanish teachers’ responses to 
the changing emphases in various aspects of language 
study as seen in the above mentioned professional 
journals determined the following order of importance 
of the findings. 

Articles published by French and Spanish teachers 
in the selected periodical literature offered rich 
sources of information about aims and objectives, 
methods and nature of material to be studied. These 
professional groups faced with different issues in 
the changing emphases in the teaching of French and 
Spanish expressed their opinions and attitudes and 
suggested methods and materials of instruction to 
meet their needs and problems. | 

Basically, both professional groups agreed upon 
the importance of the various changing emphases 
and the total picture of their thinking was remark- 
ably similar. The identified significant trends were 
emphases on audio-visual aids and other equipment 
for motivating language study, the socio-cultural 
approach, the oral approach, and reading. The lan- 
guage teachers’ responses were increasingly based 
on a consideration of the students’ academic and 
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19.0% 
18.3% 





Changing Emphases 
Oral Approach 
Audio-visual Aids 
Socio-cultural Approach 17.2% 
Reading 16.8% 
Translation 8.6% 
Aural Approach 7.8% 
Interrelationship of Languages 5.6% 
Individual Differences 3.7% 
Grammar 3.0% 
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SPANISH 

Per Cent? 
28.5% 
22.6% 


Changing Emphases 

1. Audio-visual Aids 

2. Socio-cultural Approach 

3. Oral Approach 16.7% 

4. Reading 11.3% 

5. Interrelationship of Language 6.4% 

6-7-8. Translation 3.8% 
Aural Approach 3.8% 
Individual Differences 3.8% 

9. Grammar 3.2% 








social experiences. It is obvious that the trends in 
the literature of modern foreign language teaching 

leaned toward the practical, toward a satisfactory 

transfer from school to life. 

A possible contribution of this investigation will 
be in its integration with similar studies to throw 
some light on the process of improvement of teach- 
ing techniques, generally. This study will also find 
its significance as the modern foreign language 
teachers’ theories reveal the importance of language 
study to the educational world and contribute to an 
understanding of the relevance of language teaching 
in furthering world peace. 


1. In this study, the term “changing emphases’ 
is used to indicate changes, additions and emphases 
in various aspects of modern foreign language in- 
struction. 

2. For articles written specifically about French, 
268 articles = 100% about Spanish, 186 articles = 
100%. 
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The years of studious reading that Rubén Dario 
spent preparing himself to be a poet are examined in 
detail in this study. Darfo had little formal school- 
ing, and in many ways was not a practical person, 
but he made use of every opportunity that came his 
way to broaden his literary education. He took ad- 
vantage of the knowledge of such friends as José 
Leonard, Modesto Barrios, and Antonino Aragon in 
Nicaragua, Francisco Gavidia in El Salvador, and 
Pedro Balmaceda in Chile, among many others. But 
above all he read every book he could obtain. He 
was fortunate in having at hand at an early age the 
Nicaraguan National Library, where he found not 
only the greatest works of Spanish literature, both 
classical and modern, but also many French works. 
The private libraries of his friends in Nicaragua 
must have been the source of some of his readings. 
In Chile, in the homes of his friends, he found all 
the latest works of European literature. His 
yearning for greater knowledge led him to examine 
every book that came his way. A great many did, 
and they have been listed as completely as possible 
in this study. 

The basis of Dario’s literary education, it has 
been shown, was an extensive knowledge of Spanish 
literature, which enabled him successfully to adapt 
to Spanish the new concepts, styles, and techniques 
that had appeared in French poetry in the nineteenth 
century. By no means was it ignorance of Spanish 
literature that led Darfo to imitate French models 
while he was developing his own style. On the con- 
trary, his profound understanding of Spanish 
literature was the foundation of his entire work. It 
has been shown that Dario read virtually every im- 
portant Spanish author at an early age. 

There is evidence that Dario began reading 
French literature, in French, in 1881. That is 
earlier than has generally been supposed. From that 
time on, he read French works continually. By the 
time he wrote Azul, he had read an extensive list of 
French writers, who profoundly influenced him. 
This study has followed the course of Dario’s 
comprehensive readings in French literature from 
1881 to 1889. 

A large number of Spanish-American authors 
were read by Dario in his youth. They, too, played 
an important part in his formation. No less a man 
than Unamuno saw a profound American strain in 
Dario. The very numerous Spanish-American 
writers mentioned in Dar{o’s early works have been 
listed. a 

Consideralbe evidence has been shown of Dario’s 
early readings in Greek poetry and drama, and 
writers from both ancient and modern Italy have 
frequently been listed as having been read by Darfo. 
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There are fewer references to the literatures of 
England, Germany, Russia, and other countries. No 
doubt they, also, influenced his development, but to 
a lesser extent. 

In sum, it has been shown that Dario when very 
young assembled an impressive stock of literary 
information. Surely not every author he read has 
been listed here. He no doubt read many who did 
not seem to be of any particular value for his pur- 
poses, and whom he therefore did not mention in his 
writings. But the many writers he does mention are, 
in all probability, the ones who produced a deep 
impression on his mind and who influenced him. The 
critics who have studied this part of his works have 
discovered evidence of remarkably few additional 
writers who may have influenced him. This study, 
therefore, gives a partial answer to the question of 
how Rubén Dario prepared himself to become one of 
the great poets of the Spanish language. 
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It is my contention that Ring Lardner was in 
conflict with society because his values and beliefs, 
and the courses of thought and action they prescribed, 
were at odds with those of society; that there was a 
pattern of development to this conflict which had an 
inner consistency; and that because of certain 
changes in the nature of Lardner’s values and beliefs, 
as well as in the conditions of society, this conflict 
ended in eventual reconciliation. 

The critics have generally agreed that Lardner 
was in conflict with society, but they have offered no 
adequate explanation for this, and, because they have 
largely ignored the writing he did after 1929, they 
have missed completely the fact that in his final 
years he was, to a degree, in sympathy with society. 
Admitting that much of his criticism was just, they 
have tried to explain it by insisting that he shut him- 
self up in a tower of hatred so that he might spew 
down his spite on all below. Maxwell Geismar, for 
example, treating his work as if it had all been 
written at a single moment by a man in only one 
frame of mind, concludes that Lardner “has no 
positive to his hatred.” Clifton Fadiman, dealing for 
the most part with the stories collected in Round Up 
(1929), ventures the opinion that “no writer has gone 
farther on hatred alone.” Now it is perfectly reason- 
able to say that there was hatred in Lardner’s writ- 
ing, but to say that he was in conflict with society 
because he hated society seems to me somewhat 
redundant. It is not an explanation but simply an 





assertion that there was a conflict, which few, I 
think, would deny. 

All of Lardner’s writing must, I submit, be seen 
in relation to the time at which it was written so 
that both conflict and reconciliation will be clear and 
the meaning and significance of the work itself 
understood. In this way, the similarities and dif- 
ferences between such characters as Jack Keefe 
(1914), Conrad Green (1925), and Danny, the rookie 
of Lose with a Smile (1933) become apparent. 
Lardner’s writing, the forms and techniques through 
which conflict and reconciliation were expressed, 
reflects the changing relations between his values 
and beliefs and those of society. His writing must, 

I believe, be seen as falling into three periods during 
which it changed, from humor to satire and finally 

to a kind of tragic irony, in accordance with the 
changing relations of these two sets of values and 
beliefs. 

Humor and satire have their basis in the por- 
trayal of deviations from the author’s norms or 
values. These deviations are ranged along a con- 
tinuum. At one end are those which the author con- 
siders relatively harmless and which he makes the 
basis of humor; at the other end are those which he 
deems more serious and which he makes the basis 
of satire. Tragic irony has its basis in the portrayal 
of what the author wishes were deviations but which 
he in fact believes to be norms which cannot be 
altered. 

Ring Lardner’s basic norm was-his unswerving 
conviction that there must be respect for the dignity 
and worth and integrity of the individual. In the 
years between 1907 and 1920, he observed deviations 
from this norm which seemed relatively harmless; 
his writing was primarily humorous. Jack Keefe, 
for instance, is comic and ridiculous because his 
lack of respect for others destroys only his own 
dignity and integrity. From 1920 to 1930, Lardner 
felt that deviations were increasingly frequent and 
their results more serious; consequently, his 
writing became satiric. Such characters as Conrad 
Green and Lou and Celia Gregg are satirically por- 
trayed; they are contemptible because their irres- 
ponsibility destroys others’ dignity and integrity as 
well as their own. After 1930, Lardner came to 
doubt whether the individual had any intrinsic worth. 
His stories in these final years did not portray 
people deviating from his norms, but such persons 
as Mama and Poodle and Danny, the rookie, who 
strive futilely for dignity and integrity which are 
denied them by a kind of cosmic indifference. There 
is nothing to do but recognize this, Lardner implies; 
one can only “lose with a smile.” 
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SIR EDMUND GOSSE: A BIOGRAPHICAL 
AND INTERPRETIVE STUDY 


(Publication No. 6474) 


James Dudley Woolf, Ph.D. 
Vanderbilt University, 1953 


The purpose of this thesis is to provide an inves- 
tigative study of the literary life and the contribution 
to letters of Sir Edmund Gosse (1849-1928). No work 
of this kind has been published. Even Charteris’ 
Life and Letters (1931) is the standard biography to 
date; this book consists chiefly of an edition of 
selected letters of Gosse; the interspersed comments 
contain invaluable first hand information, but they 
present the subject from no cultural or literary 
point of view. Patrick Braybrooke’s Considerations 
on Edmund Gosse (1925) is a critical study of the 
subject’s biographical writings, but the book is 
written from no particular viewpoint, except a kind 
of impressionism and appreciation. A new study 
seems apposite, therefore, one which will present 
him in some kind of perspective. This thesis is an 
investigation in which the central motive is the 
effect of late nineteenth century rationalism on the 
life and writings of Sir Edmund Gosse. 

The study has two main divisions: Part One, 
which is biographical, and Part Two, which is inter- 
pretive. Chapters I through IV comprise Part One. 
In the first chapter, a detailed study is made of the 
Evangelical influences on Gosse as a child. In chap- 
ter II, the evolution from Evangelicalism to 
rationalism, which occurred in the mind of Gosse as 
a young man, is studied in relation to such cultural 
influences as rational Biblical criticism, the writings 
of Matthew Arnold, Thomas Huxley, and Ernst 
Haeckel; at this stage of his life, Gosse was a 
typical intellectual Victorian in crisis. After he 
disentangled himself from what he thought of as the 
fetters of Evangelical superstition, he then proceeded 
on a literary career which lasted from 1870 to 1928; 
this career is surveyed in chapters III and IV. 

Chapter V is the first division of Part Two, the 
interpretive section. The chapter is a critical 
evaluation of Father and Son (1907), a composition 
which is pivotal in Gosse’s entire career as literary 
artist and critic. This book contains the author’s 
strongest statement of rationalism, but it also 
exhibits a detailed account of the growth of his 
personal esthetic. This interplay of science and art, 
impressively demonstrated in Father and Son, is 
basic in Gosse’s philosophy of life and is character- 
istic of all his writings. 

Gosse’s poetry, which has been called refined 
criticism, is studied in chapter VI. Gosse, Lang, 
and Dobson are the leaders of the late nineteenth 
practitioners of vers de société, the so-called 
“School of Lang.” Gosse’s contribution to the school 
is stressed. Such influences on his poetry as tra- 
ditional English light verse, the Old French poetic 
forms, Arnold, and Swinburne are studied. But the 
main point of the chapter is the ascertainment from 
his poetry of his acceptance of evolutionary philos- 
ophy; he modifies this position, however, with a 

















doctrine of action or work and a personal esthetic. 

Gosse’s criticism is dealt with in chapters VII, 
VIII, and IX. In the first part of chapter VI, his 
critical theory is studied in relation to such influ- 
ences as the rational perspectives of Arnold, Sainte- 
Beuve, and Herbert Spencer. His position as a critic 
is frankly evolutionary in theory and psychological 
in method; these are respective influences from 
Spencer and Sainte-Beuve. In the remaining part of 
chapter VII, the literary histories are examined in 
the light of his critical principles. The full-length 
critical biographies are examined in a similar 
manner in chapter VIII; criticism of writers in full 
complexity and the biographical innovations in 
Father and Son make the work in this genre his out- 
standing contribution to letters. Specimens of his 
miniature biographical portraits are treated in chap- 
ter IX; the direct observation of contemporaries 
make these studies significant as an original 
contribution to criticism. 

Conclusions which may be drawn from this 
investigation are evidence of Gosse’s position as 
rational critic. The evolution from Evangelicalism 
to rationalism is the most influential intellectual 
development of his career. Preoccupation with the 
theory of evolution is the most significant philosoph- 
ical aspect of his poetry. The central doctrine of 
his criticism is rationalism; the idea of growth, 
from the evolutionary theory, and meticulous bio- 
graphical study, which is basically psychological, 
are the main principles. Gosse is a descendant of 
Arnold in English criticism, but he emphasizes 
rationalism more than does his predecessor. 
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BEARING ON THE PROBLEM OF 
THE LATINITY OF SICILY 


(Publication No. 6313) 


Joseph Arthur Palermo, Ph.D. 
Princeton University, 1950 


As an outgrowth of investigations centering about 
the problem of the continuity of ancient Greek in 
southern Italy, Gerhard Rohlfs has evolved a theory 
of the origin of modern Sicilian based on the hypo- 
thesis that the ancient Latinity of Sicily was inter- 
rupted by the Arabic domination of that island and 
according to which modern Sicilian is held to be a 
form of continental Italian taken to Sicily after the 
expulsion of the Arabs. The traditional point of 
view holds that modern Sicilian represents basically 
a continuous development from the Latin implanted 
in Sicily after the first Punic War. 
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The central group of Sicilian dialects, of which 
the dialect of Villalba, a small agricultural com- 
munity in central Sicily, is typical and representa- 
tive, is held in this study to represent the most 
conservative and archaizing form of modern 
Sicilian. The linguistic evidence offered by this 
dialect group may therefore be expected to be of 
particular value in considering the validity of Rohlfs’ 
theory. To this end the major portion of this study 
is devoted to a systematic description of the 
phonological and morphological structure of the 
dialect of Villalba, previously recorded only in the 
materials of the Sprachund Sachatlas Italiens und der 
Siidschweiz. 

The phonological system of Villalbese is char- 
acterized by such features as the development [A] 
as the reflex of Latin 1 plus yod, the development [x] 
as the reflex of Latin fl, falling diphthongization of 
Latin é and 6, open and close varieties of i and u in 
metaphonic alternation, and the development [§] as 
the reflex of Latin intervocalic d, all of which serve 
also to characterize the central Sicilian group of 
dialects and to establish the relative archaic nature 
of this group. Its morphological system is charac- 
terized by such archaic features as first-conjugation 
third person singular preterites in -4, numerous 
noun plurals in -a, remmants of the Latin fourth 
declension, and the complete absence of Romance 
future and conditional formations of the type infin- 
itive plus reflexes of Latin habere. 

Rohlfs’ interpretation of the nature of the Arabic 
lexical element in Sicilian as indicative of the fact 
that Arabic must once have been the popular 
language of Sicily appears not to be warranted by a 
consideration of that element in central Sicilian, 
where it is extremely small and clearly the result 
of linguistic penetration from a highly developed and 
technicalized culture such as the Arabs are known 
to have taken to Sicily. Nor does Rohlfs’ contention 
that modern Sicilian is completely void of archaic 
elements appear to be supported by the evidence of 
Villalbese, for this dialect preserves a series of 
isoglosses connecting it with the Iberian peninsula 
at a period preceding both the conquests of Iberia 
and Sicily by the Arabs. The determination of a 
continental source for modern Sicilian presents a 
further problem, for there appears to be no historical 
evidence for a medieval colonization of Sicily from 
central or southern Italy. While central Sicilian is 
essentially a southern Italian dialect and thus shares 
many linguistic features with southern Italy, it can- 
not be shown to derive from any particular conti- 
nental Italian dialect or dialect group. Its 
resemblance in some features to literary Italian 
may in part be due to the role played by Sicilian in 
the formation of an Italian literary medium. 

The relative uniformity of modern Sicilian appears 
to be due, not to a medieval introduction of a conti- 
nental Italian dialect, as Rohlfs believes, but to the 
medieval diffusion in Sicily of an indigenous Romance 
dialect to those areas which had become predomi- 
nantly Arabic or Greek. This Sicilian dialect 
presumably spread also across the strait to southern 
Calabria (which was predominantly Greek-speaking) 











as a result of the Norman impetus toward Roman- 
ization set in motion in Sicily. Thus Rohlfs’ 

inter pretation of the similarity of Sicilian and 
southern Calabrian as indicating that both these areas 
were Latinized in the middle ages would appear to 

be questionable. 

The dialect of Villalba (and central Sicilian in 
general) appears to represent an indigenous devel- 
opment of the ancient Latinity of Sicily, modified in 
varying degrees by the several non-Latin and neo- 
Latin influences which made themselves felt in 
Sicily and which appear to have operated almost 
exclusively on the lexicon. 
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PAPIAMENTU MORPHOLOGY 
(Publication No. 6242) 


Ismael Silva-Fuenzalida, Ph.D. 
Northwestern University, 1952 


This thesis describes the morphological proc- 
esses of Papiamentu, the creole language of the 
Netherland Antilles. 

Papiamentu phonemes are: consonants / p bt d 
kg¢éjfvxs&$zZmnnynrlhyw/. Vowels are 
/iueé€éagoor2u/. Other phonemes are: nasaliza- 
tion /“/; /STRESS/, /NON-STRESS/; high tone /3/; 
and the junctures / { / (internal open), / ./,/]/; 
and /\\ / (all external). 

Morphemes are described in terms of the 
processes of inflexion, derivation, and compounding. 
Thus, levels of formation are considered primary, 
and classes of formation are treated as subordinate 
to them. 

1. Inflexion is present in the oblique case 
formation of relative pronouns and verbs. Inflexion 
of relative pronouns is illustrated in the following 
example: ku ‘who, which’ (nominative; animate, 
inanimate) ; ki ‘what, which’ (oblique; inanimate); and 
kende ‘who, whose’ (oblique; animate). Verb in- 
flexion is complex. One class of verbs has inflexion 
for present indicative, present subjunctive, incom- 
plete past, complete past, participial, and future 
tenses and aspects. The verb ta- ‘(to) be’ is 
classed independently because it exhibits only pre- 
sent indicative, incomplete past, and participial 
inflexion. The class represented by sér- ‘(to) be 
(inherent)’ has only complete past, participial, and 
future inflexion. The class represented by word- 
‘(to) become’ has only complete past and future 
inflexion. 

2. Derivation presents suffixation, infixation, 
and prefixation. There is also a large morphological 
class which consists of only free nuclear forms. 
There are noun-adjective forming suffixes of two 
types; those which are either desubstantivizing or 
deverbatizing, and those which are purely noun 
forming, e.g. -i, -e, -a. Infixes are deverbative and 
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desubstantivizing. The deverbatives are (a) noun 
forming, e.g. -fd- (b) agentive, e.g. -ed- and (c) 
adjective forming, e.g. -fb- . The desubstantivizing 
are (a) noun forming, e.g. -ér- (b) adverb forming, 
e.g. -€nt- and (c) diminutive, e.g. -it- . Prefixes are 
deverbative and desubstantivizing. Deverbative pre- 
fixes are (a) adverb forming, e.g. a- and (b) adjective 
forming, e.g. des- . Desubstantivizing prefixes are 
verb forming, e.g. en- . A different class of 
prefixes is composed of two verb prefixes: a-, 
accompanying the complete past inflexion; and lo- , 
accompanying the future inflexion of verbs. 

3. Compounding produces combinations of roots, 
which are composed of peripheral and nuclear con- 
stituents. The following classes of compounds have 
been determined: pronoun compounds, adverb com- 
pounds, and numeral compounds. 
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THE PHONOLOGY OF ARABIC LOAN- 
WORDS IN OLD SPANISH 


(Publication No. 6397) 


Harlie Lawrence Smith, Jr., Ph.D. 
University of Minnesota, 1953 


The purpose of this study has been to determine 
the development of the individual Arabic phonemes 
in the words borrowed from Arabic by Old Spanish 
from the beginnings of the Muslim conquest until 
approximately 1400. Inasmuch as the Arabic which 
the Muslim invaders spoke was not the Classical 
Arabic of the Koran, it was necessary first to 
establish the phonemic structure of this Hispano- 
Arabic, the dialect spoken in Spain during the oc- 
cupation, and to show wherein it differed from the 
Classical Arabic. 

Once the phonemic structure had been described, 
we examined as many Old Spanish texts of the period 
mentioned as were at our disposal, and extracted 
from them all Spanish words which were borrowed 
directly from Hispano-Arabic. This group of words 
was then studied to determine if a regularised pat- 
tern of development of the individual Arabic phonemes 
could be established; it was, of course, necessary to 
limit ourselves to those words which occurred in the 
literature of the period, and to assume in some cases 
the phonetic value of the orthographic symbol. 

An examination of the development of the borrow- 
ings indicated that there was a regular pattern of 
development of the individual phoneme, with, of 
course, certain exceptions, which development 
depended, in the case of consonants, primarily upon 
the position of the phoneme in the word (initial, initial 
of syllable, medial, final, final of syllable), and in 
the case of vowels, primarily upon the position of 
the phoneme in relation to the accent (pretonic, post- 
tonic, accented) and upon the quality of the surround- 
ing Arabic consonants. With very few exceptions, 


there was found no variation in the development of 
the individual phoneme depending upon the relative 
date of borrowing within the period studied. 

Aside from the regular development of the indi- 
vidual phonemes, such sporadic phonetic changes as 
assimilation, metathesis, haplology, etc., folk-ety- 
mologies, analogous formations, and morphological 
changes also were described. 
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THE ETYMOLOGICAL STUDY OF OLD 
SPANISH PERSONAL NAMES 


(Publication No. 6245) 


Mary Florence Steiner, Ph.D. 
Northwestern University, 1953 


The purpose of this dissertation is to make a 
contribution towards a Spanish onomasticon by 
studying those names found in the portion of the 
Primera cronica general dealing with events subse- 
quent to the election of Pelayo as king of Leon and 
prior to the reign of Saint Ferdinand, the father of 
Alphonso the Learned. This thesis attempts to 
gather and set forth etymological information per- 
taining to Spanish names (drawn from the earliest 
chronicles whenever possible) so that the develop- 
ment of the name can be more clearly seen, to offer 
a root or combination of roots for each name, and 
finally to bring together for the first time infor ma- 
tion pertaining to a large group of Arabic names 
found in Spain. 

The dissertation is divided into six chapters. 
Chapter I deals with names of Latin origin. Chapter 
II treats names of Greek origin. In Chapter III are 
found names of Germanic origin. Chapter IV pre- 
sents names of Arabic origin. Chapter V lists 
names of Hebrew origin, and Chapter VI is a 
miscellaneous chapter including names of Iberian 
or Basque origin, hybrid names, and all other names 
which could not logically be included in the foregoing 
chapters. 

An accompanying index lists identifying informa- 
tion about all persons mentioned in the part of the 
Primera cronica general herein studied; for the 
most part, the identifications are taken from the 
Primera crénica itself. The index also provides 
cross-references to the chapter in which the 
etymological study of the name occurs. 

The main contribution of this dissertation is one 
of lexicographical and etymological detail. A large 
block of Spanish names recorded at a time when the 
language was beginning to crystallize has been 
studied to determine both origin and meaning. It is 
hoped that the present work will serve as a begin- 
ning in an area rich in possibility, namely that of 
composing a complete Spanish onomasticon. 
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MATHEMATICS 


THEORY OF NON-LINEAR INTEGRAL EQUATIONS 


WITH COMPLEX-VALUED SINGULAR KERNELS 
(Publication No. 5942) 


Samuel Eli Benesch, Ph.D. 
University of Illinois, 1953 


It is the purpose of this work to study the follow- 
ing two non-linear integral equations 


(1) P(x) + yl 1K(x,t)£(t,P(t)) dt = 0 
(2) P(x) + S* Lf" K(x,t)h(t,y,P(y)) dt ]dy = 0 


where the kernel is of the form K(x,t) = K,(x,t) + 
iK,(x,t). We assume that the integrals 
K** (x) = a 1 K?(x,t)| dt, K***(t) = J MK *(x,t) / dx 
exist almost everywhere, with | K*(x,t)| = K(x,t)K(x,t). 
In various problems studied in this paper addi- 


tional hypotheses (like symmetry, definiteness and 
so forth) will be introduced with respect to K(x,t). 


In no case however will it be required that 

it f K?(x,t)dx dt exist. Accordingly K(x,t) will be 
singular inasmuch as the classical theory of kernels 
will not apply. On the other hand, the problems in- 
vestigated here will be under hypotheses not permit- 
ting transformation to the regular case. 

Theorem IV will be followed through the three 
chapters on Existence Theorems, Uniqueness Prop- 
erties and Spectral Representation for purposes of 
illustration. 


Theorem IV. 
Hypotheses: 
(i) K(x,t) = K’ (x,t) + iK” (x,t) is Lz. in x and in y 





It is assumed that 





separately and 
(ii) h(t,y,u) = K(y,t)u — H(t,y,u) where 
(iii)| H(t,y,u’) — H(t,y,u)| + wK*"*(t)|u’ — u/and 
(iv) (x) = fl J ‘K(x,t)H(t,y,0) dt]dyCL, and 
(v) P(x) = sik) K~*(t) dt, P= SP (x) dx exist 
and 
(vi) K, (x,y) = ° K(x,t)K(y,t) dt belongs to Le in x 
(and also in y) 
(vii) 4u° p <1 
Conclusion: Then 

(1) M(x) = fl By K(x,t)h(t,y,P(y)) dt ]dy = 0 has a 
~ (x) CL, 














solution 





Theorem VIII, 

Hypotheses: It is assumed that 
(i) f K*~*(t) dt = B<+ oo and 
(ii) K(x,t)CType A 


Conclusion: The solution (x) referred to in Theorem 




















IV has the spectral representation 


(1) OW) + K,9) 0G) dy =) +F Fay 


@ (x,t/A)&(t) dt where @ (t) <L2 and a(x) is defined 
in (IV, (iv)). bined a 
Here 6 (x,t/ A ) is a spectral function defined in 
terms of eigenfunctions of kernels approximating 
K(x,t) in the sense that: 
K(x,t) is said to be of Type A if it is L2in x and in 
y and if K(x,t) is the limit of a sequence Km(x,t) } of 











regular kernels with real characteristic functions and 
with Km(x,t) = Kin(x,t) + iKr(x,t) one has 


* 2 
J Kiny) dy a (x) f'K""(x,y) dy =a (x) 


* , ak 
[Kx dy=b (x) f/*K""(y,x) dy=b (x) 


* * * 
where a (x), a””(x), b (x), (x) are independent of 
m and are finite for almost all x. 

Theorem XII, 
Hypotheses: It is assumed that 
(i) The hypotheses of Theorem IV hold 


Conclusion: The solution $(x) C L2 referred to in 
Theorem IV is unique in the sense that there exists 
no other solution differing from 9(x) by a function 


W(x) (#0, a.e.) for which 
(1) G(t) = f K(x,t) W(x) dxCLo. 
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RINGS OF n-TUPLES AND n-IDEALS 
(Publication No. 6407) 


John Richard Byrne, Ph.D. 
University of Washington, 1953 


Let R be a commutative ring with elements a, 
a2,.-, Di, b2,.. Let B be the set of n-tuples (a1, az, 
5 An), ai R,i=1,..,n. Equality, addition and 
multiplication are defined: 
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(ai, .., An) = (bi, .., bn) if aj = bi, i=1,..,n, 


(ai, eey an) + (b,, eey bn) - (a, + by, eey an + bn), 
(ai, ery an) (bi, ees bn) = [fi(ai, e+, an, Di, .., bn), 
ey fn(ai, ee, an, Di, .., bn) |, 


where the f; are single valued functions with values 
in R, 

Necessary and sufficient conditions on the fj are 
found such that B is a non-associative ring. Neces- 
sary and sufficient conditions on the fj are then found 
such that a non-associative n-tuple ring B be a ring. 
We define two conditions for a ring R: 


CONDITION I, R has prime characteristic or 
every element of R has infinite additive order; 


CONDITION II. There exist in R elements a, b, 
c such that abc # O; and obtain a principal theorem: 


Let R be 
i) an integral domain of characteristic zero and each 
f; an mji-th degree polynomial with integral coeffi- 
cients or 
ii) a ring satisfying Conditions I and II and each fj a 
quadratic polynomial with integral coefficients. 


Then B is a ring if, and only if, 


n 
f.= 2 N,., a.b 
i j,k=1 ijk j k 


where the N.. are any Set of integers satisfying the 


jk 
equations 
n 


(1) 2 (N. KN -N 


iu pew Niuy’ = 02 is4sV,W=1,.-, 2 
k=1 
For the remainder of the paper we specialize to 

the case n = 2 and B is called a pair ring. In this 

case equations (1) are completely solved and we ob- 
tain three classes of pair rings, two of which contain 
only non-commutative pair rings, while the third con- 
tains only commutative pair rings. 

Necessary and sufficient conditions are found for 
a pair ring to have an identity, and the form of the 
identity is given. 

It is proved that the non-commutative pair rings 
always have zero divisors. Necessary and sufficient 
conditions that a commutative pair ring B not have 
zero divisors and also that B be a field are found, 

In describing ideals of a pair ring, the concept of 
n-ideal arises naturally: If M is a submodule of a 
ring R and for all m € M, r € R there exists a least 
positive integer n such that nrm € M, then M is 
called an n-ideal, 

n-homomorphism and n-isomorphism are defined 
in a natural way and a law of n-homomorphism for 
rings is developed. Prime n-ideals are defined 
(nab € M, an n-ideal, implies a or b € M) and it is 
shown that all prime n-ideals are just prime ideals. 

The Gaussian integers are discussed as an exam- 
ple of n-ideals, 


Microfilm copy of complete manuscript of 65 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2061. 


INTERACTION OF CURVED SHOCKS 
(Publication No. 5952) 


David Robert Clutterham, Ph.D. 
University of Illinois, 1953 


It is known that for certain angles of incidence 
when a plane shock strikes a plane rigid wall Mach 
reflection, consisting of a reflected shock meeting 
the incident shock in a line away from the wall and 
which is joined to the wall by another shock, occurs, 
This third shock is called the Mach shock and in gen- 
eral both it and the reflected shock are curved. There 
is also a curved slip stream present which is the locus 
of particles which have passed through the intersec- 
tion of the shocks, The configuration is essentially 
two dimensional and it is necessary to consider only a 
plane cross section orthogonal to the wall and incident 
shock, Experiments indicate that the triple-point, the 
intersection of the three shocks, moves along a 
straight line through the corner where the incident 
shock first strikes the wall, this line making an angle 
xwith the wall. This phenomenon permits the flows 
to be described by a particular class of time dependent 
flows called pseudo-stationary. . 

Let t = to be the time a given particle crosses the 





triple-point. The path of that particle and the pres- 


Sure and components of velocity in the neighborhood 
of the triple-point may be expressed as power series 
in T = ln(t/tp). The algebraic Rankine - Hugoniot equa- 
tions are used to formulate the following conditions: 
(1) the pressure is continuous in the region behind 
the shocks, and (2) the difference in particle velocity 
across the slip stream is parallel to the tangent to 
the slip stream, Provided the angle X is known the 
constant terms of the series are determined by re- 
placing the shocks by their tangents at the triple-point. 
This is called the three-shock case. When first order 
terms are included in the series a consequence of (2) 
is that the curvature of the slip stream is the same 
when evaluated on either side of the slip stream, 

The formulation of (1) then results in an equation in- 
volving the curvatures of the reflected and Mach 
shocks. This equation is reduced to one involving 
only quantities obtained from a solution of the three- 
shock problem. For given parameters € , the pres- 
sure ratio across the incident shock and a, the angle 
between the incident shock and the wall, the three- 
shock problem is solved for a set of values of X . 

Of these solutions only certain ones also satisfy the 
first order conditions and thus serve to determine . 
Graphs of X versus o@ for fixed § are straight 
lines while experimental results indicate X versus @ 
to be curves, For strong shocks there is some agree- 

ment between nearly straight portions of the exper- 
imental curves and the computed lines, but for weak 
shocks the computed values of X are considerably 
larger than the experimental values, One explana- 
tion for this is that the three-shock solutions neces- 
sary for the first order approximation to the power 
series do not exist in the regions where experimental 
results are observed. The fact that X versus @ as 
computed are straight lines is inherent in the theory 
used which involves only the neighborhood of the 
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triple-point. Inasmuch as the only two physical as- 
sumptions made are the validity of the Rankine - Hu- 
goniot equations (the mathematical formulation of the 
laws of conservation of mass, momentum, and energy 
across a discontinuity) neglecting viscosity and heat 
conductivity, and the assumed Mach configuration, 
any improved theory will have to reconsider the con- 
figuration if the Rankine - Hugoniot equations are 
accepted. 

The numerical solutions were carried out on the 
Illiac, the University of Illinois’ Electronic Digital 
Computer and required about 130 hours of computing 
time. 


Microfilm copy of complete manuscript of 68 
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PART I 
PLASTIC-RIGID ANALYSIS OF LONG BEAMS 
UNDER TRANSVERSE IMPACT LOADING 
PART II 
DYNAMIC TRANSVERSE LOADING OF BEAMS 
OF A MATERIAL EXHIBITING 
LINEAR STRAIN-HARDENING 


(Publication No. 6349) 


Margaret Frances Conroy, Ph.D. 
Brown University, 1953 


PART I 


The object of this paper is to set forth the results 
of an investigation of the behavior of long beams 
under transverse, constant-velocity impact loading, 
when a plastic-rigid type of analysis is adopted. It 
was expected that such an analysis would be satis- 
factory for problems involving large strains, and 
easier to evaluate than the corresponding elastic- 
plastic solution, Consideration is first given to the 
case of ideal plasticity. Elastic strains are neglected 
and the material of the beam is assumed to flow plas- 
tically at a constant yield limit. In this case expres- 
sions for the bending moment, shear force, curvature 
and deflection distributions along the beam are ob- 
tained analytically for any given impact velocity. The 
manner in which the solution for a beam having an 
elastic ideally plastic bending moment-curvature re- 
lationship converges to the plastic-rigid solution, as 
EI increases, is discussed. Consideration is next 
given to the case of work-hardening where the mate- 
rial is assumed to obey a plastic-rigid bending mo- 
ment-curvature relationship consisting of a straight 
line with nonzero slope. Unfortunately, difficulty 
arises in finding a solution analytically in this case. 
However, by considering the solution for a beam hav- 
ing the corresponding elastic-plastic bending mo- 
ment-curvature relationship and a large ElI-value, 
some speculation as to the probable form of the so- 
lution may be made. 


PART II 


The object of this paper is to show that in certain 
circumstances the plastic deformation of beams, made 
of a material with linear strain-hardening and subject 
to dynamic transverse loading, can be determined by 
the techniques used in solving elastic problems. In 
particular, the differential equation of motion for such 
beams is in some instances of the same form as in the 
corresponding linear elastic case, and so any of the 
methods employed for solving elastic beam problems, 
such as the normal mode method, Laplace transform 
method, or Boussinesq’s solutions for infinite beams, 
can be used. Because of this linear character of the 
differential equation of motion encountered in the 
analysis presented here, it is also shown that some 
initial motion problems for beams undergoing large 
plastic deformations due to transverse loading can be 
solved by superposing solutions. In these problems 
the disturbance part of the solution is obtained by some 
elasticity technique and is then superposed on the in- 
itial motion of the beam. 

The method of solution is demonstrated by means 
of several examples involving finite beams. The first 
example is an initial motion problem and illustrates 
the method of superposition. The disturbance part of 
the solution is found by the normal mode technique, 
commonly used to solve forced vibration problems in 
elasticity. An approximation to the solution of the 
same problem is found by means of Boussinesq’s 
solution for an infinite elastic beam. The second ex- 
ample is an initial stress problem for a simply sup- 
ported beam. Again the method of superposition is 
used. The last example is a free boundary problem 
for a cantilever beam. This problem is solved by an 
inverse method whereby the form of the solution is 
assumed and the physical problem associated with 
this solution is then determined. It is believed that 
this analysis represents the first treatment of the 
plastic deformation of finite beams, made of a strain- 
hardening material and subject to dynamic transverse 
loading. 
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TOPICS IN INFORMATION THEORY 
(Publication No. 5960) 


Joseph Edward Flanagan, Ph.D. 
University of Illinois, 1953 


, of subsets, 


Given any Borel field (0-algebra), J 
Nat, of an abstract space, 2 , and a probability 
measure P defined over this collection, we may 


form the number sup- 5 P( Aj) log P(Aj). 
1 


VA, = 2 
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For Borel fields, J , of finite cardinality, Shan- 
non, in his book “The Mathematical Theory of Com- 
munication” (University of Illinois Press, 1949), has 
interpreted this number as measuring the “close= 
ness” of the P measure to that of the uniform distri- 
bution. This notion may then be exploited to define a 
measure of “closeness” between an arbitrary dis- 
crete parameter, finite state, stationary process and 
the associated “uniform” process consisting of a dis- 
crete collection of independent random variables, 
each random variable having the common uniform 
distribution determined by the range of the given 
stationary process. “Closeness” of the two proc- 
esses is measured in a certain predictive sense that 
is intuitive as well as useful in communication 
theory. 

The author has formalized the above remarks and 
obtained new results by eventually dispensing with 
the uniform distribution as a standard of comparison, 
This generalization essentially enables one to meas- 
ure the “closeness” (*closeness” in the same pre- 
dictive sense as mentioned above) between an arbi- 
trary discrete parameter, finite state, stationary 
process and a discrete parameter, finite state, sta- 
tionary Markova process. This measure of “close- 
ness” can be extended to give a similar measure for 
the continuous state processes by reducing the prob- 
lem to that of finite state processes, using the usual 
“quantizing” scheme, and then going to the limit. 

In addition to proving theorems suggested or ex- 
plicitly mentioned in Shannon’s book, the author has 
made precise and generalized the “state processes” 
that are mentioned in the above book. Theorems con- 


cerning these generalized state processes are stated 
and proved. 

The author also proves a theorem that points out 
the distinguished role that singular probability meas- 
ures play in communication theory. 
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TRANSITIVE HOMEOMORPHISM GROUPS 
(Publication No. 5961) 


Lester Randolph Ford, Jr., Ph.D. 
University of Illinois, 1953 


This thesis is concerned with two related prob- 
lems. The first is that of finding a natural topology 
for an arbitrary homeomorphism group of a com- 
pletely regular space. This was discussed by Arens 
(R. Arens, “Topologies for Homeomorphism Groups?” 
American Journal of Mathematics, Vol. 68, 1946, 

p. 593.) in the case that the space is locally compact. 
The second is an examination of certain spaces which 
are coset spaces of a topological group. The first 
two sections of the thesis are composed entirely of 
preliminary material. 

Section III is concerned with topologizing any ho- 
meomorphism group of a completely regular space by 





means of some notion of uniform convergence de- 
rived from the space. It is shown that if a directed 
system of homeomorphisms is uniformly convergent 
to another homeomorphism f and if f~ is uniformly 
continuous then the inverses of the directed system 
must converge uniformly to f~’. 

By means of this theorem it is shown that if a 
uniformity exists such that every function in a home- 
Omorphism group is uniformly continuous then the 
group becomes a topological group under uniform 
convergence, Since there are uniformities under 
which every continuous function is uniformly con- 
tinuous (J. Tukey, Convergence and Uniformity in 
Topology, Annals of Mathematics Studies, Number 2, 
Princeton University Press, 1940.) it immediately 
follows that any homeomorphism group of a com- 
pletely regular space may be made into a topological 
group relative to some uniform convergence notion. 
It is also shown that if the group is transitive and if 
the space is totally disconnected then the group is 
also totally disconnected. 

Section IV deals with the notion of a ‘reasonable’ 
topology for a transitive homeomorphism group. If 
Cx is defined to be those elements of G which have x 
as a fixed point then Cx is a subgroup and G/Cx is in 
a natural 1-1 correspondence with the space. A to- 
pology for G is called ‘reasonable’ if this correspond- 
ence is a homeomorphism, It is shown that any coset 
space of a topological group possesses a uniform 
structure so that a reasonable group must have a com- 
pletely regular underlying space. It is then shown 
that if a space has a reasonable group then the group 
may be given a topology of uniform convergence and 
still be reasonable over the space. 

Section V deals with a sufficient condition on the 
underlying space for it to possess a reasonable ho- 
meomorphism group. This condition is called strong 
local homogeneity (S.L.H.). A space is S.L.H. if for 
every neighborhood of x there exists a sub-neighbor- 
hood U(x) so that for any z¢ U(x) there is a homeo- 
morphism g with g(x) = z and g equal to the identity 
on the complement of U(x). This condition is justified 
by the theorem that if a space is S.L.H. then its full 
homeomorphism group may be given a reasonable 
topology. 

It is shown that O-dimensional spaces, normed 
linear spaces, and locally Euclidean spaces (in par- 
ticular, manifolds) are S.L.H. and can thus be repre- 
sented as coset spaces of some Suitable topological 
group. 

Section VI consists of two examples. The first 
shows that a space which is not S.L.H. may possess 
a reasonable full homeomorphism group. The second 
gives an example of a completely regular and homo- 
geneous space such that no homeomorphism group 
may be given a reasonable topology. The second ex- 
ample has also some interesting connectivity prop- 
erties. It is arcwise connected and locally arcwise 
connected with the property that the removal of any 
one point disjoints the space into three distinct non- 
empty components. 
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ON APPROXIMATION OF ANALYTIC FUNCTIONS 
(Publication No. 5962) 


Harold Herbert Fox, Ph.D. 
University of Illinois, 1953 


1, Functions Analytic Interior to Q-sets and Contin- 
uous on the Closure of Each Component, 

Definitions of S-sequential limit point, B*(S)-set, 
and Q-set are taken from Sinclair ([1]: Trans. Amer, 
Math. Soc, 72 (1952), 148-164), Definitions for other 
terminology are those in Walsh ([2]: Interpolation 
and Approximation by Rational Functions in The 
Complex Domain, Amer. Math, Soc. Colloquium Pub- 
lications, vol. 20, 1935). 

Sinclair’s Theorem 3 [1, p. 155] may be extended 
as follows: 


THEOREM 1.1: Suppose f(z) is analytic at interior 
points of asetS= Us, and continuous on the set S’ = 
i U5 where (1) each Sj is a region of the extended 














plane, bounded by a finite number of mutually exclu- 
sive Jordan curves; and (2) S’= \ 133 isa Q-set. Then 


if (1) 26 iti ,i=1,...is any wsiemaie of positive con- 
stants, (2) 8 is the set of S-s. 1. points, (3) B* is any 
B* (S)- set, there exists a function F(z), analytic on 

C(B*) and meromorphic on C(B), such that for each i, 


F(z) - f(z)< 6; , z€ Sj. 


Proof: Since the Sj are mutually disjunct, there ex- 
ists for each i a region S4 Sj of connectivity not 


greater than that of S;, such that $4 (\s¢ =%,i¢k, 


and S‘, () B" = ¢ for every i. According to Walsh [2], 
there exists for each i a function rj(z), analytic in 


Si, such that ; 
| £(z) - r;(z)|< = ~ Ze Si ‘ 


An application of Sinclair’s theorem 3 to the function 
L(z) defined 





L(z) = rj(z) , Zon Si 


completes the proof, 


2. Components of Functions and their Properties. 

Let C be a rectifiable Jordan curve, and let S be 
either of the regions into which C divides the ex- 
tended plane. Suppose f(z) to be continuous on C, 
Then the integral 


te JW es 


defines an analytic function Wo(z). The branch Fg(z) 
of W.(z) determined by this integral is analytic in S. 
The Pun ction Fg(z) is defined to be the component of 
f(z) in S. Fg(z) is defined on C by the relation 

Fo(P) = Lin Fg(z) , zé€ S,PonC 
at all points where this limit exists. 


THEOREM 2.1: Let f(z) be continuous on a rectifi- 
able Jordan curve C and analytic “on one side of C” 





: ss" uv es 





in the sense that if S is one of the regions of the plane 
determined by C, then every point P of C has a neigh- 
borhood N(P) such that £(z) is analytic in N(P) (\S. 
Then Fs(z) may be uniformly approximated by a ra- 
tional function. 


Proof: This is an immediate consequence of a the- 
orem of Walsh [2, p. 37] since Fs(z) is analytic in S 
and continuous on C, The latter property follows from 
Walsh [2, p. 18], since the set of neighborhoods 

{ N(P)} can be replaced by a finite subset, say n of 


them, covering C. Let J = =) N(Pj) 
i=] 

” >O such that C can be uniformly approximated to 

within 7 by a lemniscate J‘ lying in J [ Walsh, pp. 68 

and 71] so that f(z) is analytic on J’ and between C and 


rs 
Corollary 2.1: Let f(z) be analytic in a finite region S 





S. There is an 





bounded by a finite number of disjunct rectifiable Jor- 
dan curves and continuous inS. Then a necessary and 
sufficient condition that f(z) be uniformly approximable 
in S to any desired degree of approximation by a ra- 
tional function is that each of its components Fgj(z) 

be uniformly approximable by a rational Sanction in 

Sj- 


Proof: Suppose that rj(z) are rational functions such 





that, for an arbitrary € > O, 


,zeés 


j’ j=1,...,N. 


Fei) - y@l< a 


1] 
Then 


| f(z) - 


s, (2) - Yr, (alee 


Ze ;. AR, 


The necessity is an immediate consequence of 
Theorem 2.1. 


THEOREM 2.2: If (1) f(z) is analytic in a bounded re- 


n f 
Zr r,(z)|< Fy 


joi / 





gion S and continuous in S, (2) the boundary of S con- 
tains rectifiable curves Cj,j=1,..., (3) the series 


of , Fsy (z) converges uniformly to f(z) in S, then f(z) 


= be uniformly approximated in S by a rational 


function. 
The proof is an immediate consequence of the uni- 
form covergence and the preceding theorem, 


THEOREM 2.3: Suppose: (1) f(z) is analytic ina 





bounded open region S and continuous in S, (2) the 
boundary of S contains rectifiable Jordan curves Cj, 
=1,..., (3) there exists a sequence of functions 
{ rj (2) ,j=1,..., converging uniformly to f(z) in §, 
d (4) the least upper bound of the lengths of the C; 
is M< o. Then for fixed z in S, and arbitrary € >O, 
there exists a J¢ such that 


Bie (z) - Fy (z)| < ae 2 
n n j 


where r.,S_(z) is the component of r (2) in s. 


j’ n 
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Proof: Let 67 = min Pp (z,fCn}) >O. Then 





ee 


ke 
IF, (2)- tH, (2)|< Za | 
n n 
Cn 








f(t) - ry(t) 4, — €M 
27 6, ’ 


t-Z 


RO Bisa. « 
i > 
Suppose f(z) is analytic in the complement S of a 
OO _ 
Q-set S’ = L$" ; 
)= 
nents are bounded by rectifiable Jordan curves, Sup- 
pose S is finite, f(z) is continuous in S, and the 
S’-s. 1. set consists of discrete points except pos- 
sibly for a limit point. Sufficient conditions are 
shown for f(z) to be uniformly approximated by a ra- 
tional function on 8. 


whose simply-connected compo- 
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ON GROUP ALGEBRAS 
OF PRIME POWER GROUPS 


(Publication No. 5970) 


Joseph Hashisaki, Ph.D. 
University of Illinois, 1953 


The purpose of this paper is to investigate some 
groups and their group algebras over algebraically 
closed fields of characteristic zero or not a divisor 
of the order of the group. 

Section 1. Prime power groups which contain 
maximal invariant abelian subgroups of index p. 

We consider first the non-abelian groups of order 
p° and characterize them by their group algebras. It 
can be easily shown that the group algebras of the 
non-abelian groups of order p° and only these groups 
have just p - 1 components of degree p and all others 
of degree l. 

We then show that the prime power groups of 
order p® which contain maximal invariant abelian 
subgroups of index p have isomorphic group algebras 
if and only if the orders of their centers or the orders 
of their commutator subgroups are equal. 

It suffices to prove that the group algebras for 
such groups have the same number of simple compo- 
nents of the same degree. The rank of the centrum 
of the group algebra is obtained by computing directly 
the number of classes of conjugate elements and is 


found to be k = p""?+ p” - p”, where p’ is the 
order of the center of the group. The degrees of the 
simple systems are obtained by applying a result of 
Clifford (A. H. Ciifford, “Representations Induced in 
Invariant Subspaces,” Annals of Mathematics, No. 38, 
1937, pp. 533-550,) and found to be either 1 or p. 
Hence if the order of the commutator subgroup is p*, 





then p- = it + p’X and since k = mth + X, X can be 


found and the group algebra is determined, Also, by 


substituting in the above equation we get a relation 
between the center of the group and the order of the 
commutator subgroup. This completes the proof. 

Section 2. Prime power groups which contain 
maximal invariant abelian subgroups whose factor 
groups are cyclic. 

Every prime power group contains a maximal in- 
variant abelian subgroup, When the factor group 
modulo this maximal invariant abelian subgroup is 
cyclic, the group possesses a unique chain of sub- 
groups whose center have orders, Say Zo, ..., Zk. 

By arguments similar to ones used earlier, we can 
also show that the group algebras of groups of order 
p" which contain maximal invariant abelian subgroups 
with cyclic factor groups of order pK are isomorphic 
if the groups have the same numerical invariants 

ZOy eee, Ze 

Section 3, Other special cases, 

A reasonable extension would be to consider the 
case when the factor group modulo the maximal in- 
variant abelian subgroup is itself abelian. However, 
an examination of even the simplest case in which the 
group G is restricted to have no elements of order 
greater than p and factor group modulo a maximal in- 
variant abelian subgroup itself abelian and type 
(1, 1, ...,) shows us that extensions in this direction 
are not feasible. When the groups are of low type and 
class (H. R. Brahana, “On Metabelian Groups,” Am- 
erican Journal of Mathematics, vol. 56, 1934, pp. 490- 
510,) and the order of the factor group is small, our 
methods can be applied. We show that if the factor 
group is of order p’, none of whose elements are of 
type greater than 2, then the group algebras for such 
groups are isomorphic if and only if the groups are 
isomorphic. 

It might appear that the group algebra for such 
groups depends in some way on the type and class of 
the group. However, among the groups investigated 
by H. R. Brahana (Ibid.) there are groups with iso- 
morphic group algebras but which are of different 
class and type. Furthermore, these same groups 
have central series of different length which means 
the structure of the group algebras do not depend on 
the central series as is the case when the character- 
istic of the field divides the order of the group. 

(S. A. Jennings, “The Structure of the Group Ring of a 
p-Group over a Modular Field,” Transactions of the 
American Mathematical Society, vol. 50, No, 1, July, 











1941, pp. 175-185.) 
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APPLICATIONS OF THE RAYLEIGH-RITZ METHOD 
TO THE SOLUTIONS OF PARTIAL 
DIFFERENTIAL EQUATIONS 


(Publication No. 6387) 


Jack Indritz, Ph.D. 
University of Minnesota, 1953 


Assuming the existence of a solution of the vari- 
ational problem arising from a certain partial dif- 
ferential equation, one may ask when and how rapidly 
do the functions obtained by the Rayleigh-Ritz proc- 
ess converge to the solution. 

The first part of this thesis considers the func- 
tional 


I[Y] = f/(avy +bpy + cp* + 2fy)dx dy 
R 


where R is a bounded region whose boundary ]‘con- 
sists of a finite number of regular arcs of class ck, 
k2> 3, no two intersecting; a(x,y) > 0, b(x,y) > 0, 
c(x,y) > o in R+J; a, b, c bounded and integrable in 
R+/]°; f integrable in R+J’. 

Admissible functions ¥ for the functional are 
functions of class cK on R+ I which assume the 
values of a given function g(x,y) on J’, g(x,y) being of 
class cK on R+I. Here we use the definition that a 
function h(x,y) is of class cK on R+TJ if the partial 
derivatives of h of order <k exist in R and have 
limits on J’, 

Let G(x,y) be a function of class cK on R+ , Van- 
ishing on /’, positive in R, with positive normal de- 
rivative inward on J’, and fj(x,y) the functions ob- 
tained by orthonormalizing the set G x'yJ using 


D [é] = Mia fx +bély + c6* ax dy 


as the square of the norm of é. 
If bij = D[ -g,fi] for ~ admissible, where 


DLE, n] = /f (ag Nn +beé y7y +c) ax dy 
R 


Oo 
then / has an expansion ~ = g + ey b;f; which con- 
verges uniformly in R+J; 

The rate of convergence is given by 


[@ (n) jz n 3 
=O; |————— log where 
| * (log ” | 


N is any number greater than zero, and jim, (n) = O. 


_ 8(n) 


Moreover, D[W-g - X bjfj | = O(= >) ‘ 
n 





n 
v8 E dif; 
i=] 


n 
If k 10, then A (g +e, b;f;) converges to A W and 


n 1 
Ay- Aig + 2, bit) |= 0 Ea) ° 


If Y, is the minimizing function, then 
ao 


Wo =e © aif 


where aj = - //f fj dx dy - Dl g,fi] are independent 
of Wo>. Thus we obtain an explicit solution for the 
variational problem, 

Certain properties of the series expansion are ob- 
tained which are analogous to those of the usual Fou- 
rier theory. 

For example, there is a constant c such that, 


whenever (x,y,) is in R, 5 f# (x9,Yo) S c log n. It is 
i=l 
also true that the Fourier coefficients 
i @(n) | 2 
bo - O (C2! 2 ) 
Another interesting theorem is the following: 
If u= GT, where T is a polynomial of degree m, then 
there is a constant K such that whenever Po is inR+I, 
we have . 
og m 





The second part of the thesis considers the func- 
tional 


Dv] =u/ [apy + bYy + cw?]P ax dy 


wherey has the value of g(x,y) onJ’, and an estimate is 
obtained for the rate of convergence to the minimizing 
function of functions formed by a Rayleigh-Ritz 
process. 
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CONVERGENCE OF OPEN MAPPINGS 
OF LOCALLY COMPACT SPACES 


(Publication No. 5977) 


Shigeru Ishii, Ph.D. 
University of Illinois, 1953 


Let H(X) be a topological group of homeomorph- 
isms of a space X, Then by definition, the mapping 
h— h~ of H(X) onto itself is continuous, i.e. when- 
ever h = lim hg , we have h™ = lim h% . This re- 
quirement of a topological group suggests the problem 
of defining a type of convergence in a wider class 
C(X,Y) of continuous functions on a space X into an- 
other Y, the convergence being of such a nature that a 
convergence property similar to that of the inverse 
operation of a topological group also holds. As a nat- 
ural extension of the concept of the inverse of a ho- 
meomorphism, the “inverse” associated with a function 
f in C(X,Y) can be taken to mean the transformation 
f~' of Y into the set 2% of all closed subsets of X, 
where the value f~*(y) of f~* at a point y € Y is the set 
of all x e X such that y = f(x). This definition however 
entails a new problem of selecting a suitable topology 
or limit operation in 2%, if in prescribing a form of 
convergence for the inverse transformations we are 
to employ pointwise convergence, continuous conver- 
gence, or the like. 
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One such limit operation is P. Painlevé’s familiar 
limit operation for a sequence of closed sets, gener- 
alized to a directed set of closed sets, where F = 
Lim Fg is defined to mean that F = Lim inf Fg = 
Lim sup Fg. With this choice, the inverse of an in- 
terior ( = open) mapping f: XY is a continuous 
function on Y into 2% in the sense that f-‘(y) = Lim 
f"(y g) Whenever y = lim yg and y g €f(X) for eacho. 
This is a generalization of Eilengerg’s criterion for 
interiority of functions on metric spaces. With this 
result in mind, a type of convergence, called “inte- 
rior” convergence is defined in this paper as follows: 
f{s—> fp interiorly provided 1) whenever Xo = lim Xg; 


we have f,(xo) = jim f 5 (Xq) , i.e. £5 —>fp continuously, 

and 2) whenever yo = jim Y5 o » where y5 g€ f 6 a 

for each 6 € A, Lim f-"(ys g ) exists. It turns out 
Axe 4 


that if f§ ->f, interiorly, where f5 , fp are mappings 
of a locally compact Hausdorff space into a Hausdorff 
space, then fp is an interior mapping. Note that this 
result is independent of the interiority of the mem- 
bers f 5 of the directed set and is therefore, in view 
of Eilenberg’s criterion, analogous to the proposition 
that if fs —>f,. continuously, f5 , fp being transforma-~ 
tions into a regular space, then fp is continuous. 

Having obtained this result, our attention is re- 
stricted to interior convergence within the set I(X, Y) 
of interior mappings of one space X into another Y. 
The question which arises now is whether or not 
there is a topology for I(X,Y) such that convergence 
in the topological sense is consistent with interior 
convergence. For most spaces, I(X,Y) is too large a 
class to admit such a topology, but in the subset 
I*(X,Y) of strongly interior mappings of a locally 
compact space X into a locally connected space Y, 
there is a topology, here called the “interior” top- 
ology, which meets our requirement. When X is 
locally compact, I*(X,Y) under the interior topology 
is completely regular. In the set L(X,Y) of light 
strongly interior mappings of a locally compact space 
X into a locally connected space Y, the interior top- 
ology coincides with the compact-open topology. In 
the set H(X) of homeomorphisms of X onto itself, the 
interior topology coincides with R. Arens’ g-topology. 

A generalization of G. T. Whyburn’s topological 
analog of the Weierstrass double series theorem is 
proved and utilized in the proof of the proposition 
stated above for L(X,Y). This in turn yields a gen- 
eralization of a theorem of Hurwitz concerning ana- 
lytic functions of a complex variable. 
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GENERALIZED METRIC LATTICES 
AND LATTICES OF SUBGROUPS 


(Publication No. 6467) 


Thomas L. Jordan, Jr., Ph.D. 
Vanderbilt University, 1953 


The first part of this paper is concerned with gen- 
eralizing the notion of metric lattices and investigat- 
ing some of the consequences of this generalization. 

If the requirement of a valuation, v(xUy) + v(xf\y) = 
v(x) + v(y), where v(x) is a real valued mapping of a 
lattice L into the reals, is relaxed to v(xUy) + v(xM y) 
> v(x) + v(y), this latter condition along with the other 
conditions of a valuation define what we have called a 
pseudo-valuation, By defining distance d(x,y), between 
two elements x,y € L as d(x,y) = v(x) + v(y) - 2v(xfMy), 
we obtain a metric space which is called a pseudo- 
metric lattice. This class of pseudo-metric lattices 
is shown to include the discrete lattices with I. The 
elements of any given pseudo- metric lattice which 
satisfy the usual notion of betweenness in a metric 
Space are then completely determined, Also, it is 
shown that all pseudo- metric lattices satisfy the weak 
transitivities of betweenness on four points, though not 
necessarily the strong transitivities on four points. 

The theory of pseudo-metric lattices that is de- 
veloped is applied to lattices of subgroups of finite 
groups. This is accomplished by defining v(X) = log 
O(X), where O(X) is the order of a subgroup X. As a 
consequence of this definition, permutability of sub- 
groups is characterized in terms of betweenness. 

The correspondence X —~>X/)\A is shown to induce a 
contraction of the index of a subgroup Y contained in a 
subgroup X. The correspondence X—»A\JX induces 
neither a contraction nor expansion of indices. Also, 
geometric properties of pseudo- metric lattices of 
subgroups are considered. 

In the second chapter the structural properties of 
groups are considered, Particular emphasis is given 
to properties of lattices of subgroups which seem to 
have a bearing on the structure of simple groups, or 
are related to the problem of determining the group 
characteristics of complemented lattices of subgroups. 
The developments of chapter I are used wherever 
possible. Group characteristics of prime power 
groups, nilpotent groups and groups whose dual lattice 
of subgroups is semi-modular are given such that the 
lattice of subgroups is complemented. It is also shown 
that the join-irreducible elements of lattices of sub- 
groups are the elements of lattices joined to the iden- 
tity by a single chain, 

Finally, we have included lattice diagrams of 
groups of orders less than twenty-seven. These did- 
grams serve to illustrate many lattice properties 
throughout the paper. The diagrams are constructed 
in such a manner as to disclose such group properties 
as defining relations, subgroups of the groups, ele- 
ments of the groups and orders of the elements. 
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SOME ASPECTS OF AN ARITHMETIC THEORY 
OF ALGEBRAIC DIFFERENTIAL EQUATIONS 
OF FIRST ORDER 


(Publication No. 6530) 


Wendell Don Lindstrom, Ph.D. 
State University of Iowa, 1953 


The purpose of this paper is to investigate certain 
integrally closed differential rings (d-rings) which 
arise in the theory of algebraic differential equations 
of first order. In particular, we attempt to lay the 
foundations for an arithmetic theory of singular solu- 
tions. Let K = F<y> be a d-extension field of a d- 
field F of characteristic zero. The least integrally 
closed d-subring of K containing the differential ring 
R = F{y} is called the d-integral closure of R in K. 
If Kis of degree of transcendency one over F and F 
is maximally algebraic in K, it is proved that the d- 
integral closure of R is a finite integral domain. In 
addition it is shown that R itself is a finite integral 
domain and this result implies the existence of a 
strong basis for the prime differential polynomial 
ideal of which y is a general zero. As to whether or 
not the ordinary integral closure of F{y} is a d-ring 
we are unable to say. On the other hand, the result 
which we prove here implies, providing F contains 
nonconstants, that there exist d-primitive elements z 
for K over F such that the integral closure of F[z] is 
a d-ring. Such an element z is called normal for K 
over F, The remainder of the paper is an investiga- 
tion of the singular solutions contained in the general 
solution of the algebraically irreducible d-equation 
satisfied by z. These solutions are divided into two 
types and it is proved that F{z} is integrally closed 
if and only if there are no Singular solutions of the 
second kind. 
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INVARIANCE AND PERIODICITY PROPERTIES 
OF NON-ALTERNATING 
IN THE LARGE TRANSFORMATIONS 


(Publication No. 6478) 


Russell Remage, Jr., Ph.D. 
University of Pennsylvania, 1950 


Supervisor: G E, Schweigert 


This dissertation extends results, known for ho- 
meomorphisms on semi-locally connected continuua, 
to similar theorems for non-alternating in the large 
transformations of a compact, connected T,-space 
onto itself. The first section, devoted to structure 
theory, follows Professor A, D. Wallace in develop- 
ment, but for non-compact spaces, describing the 
cyclic structure in terms of proper (i.e. neither a 
single point nor the whole space) nodal sets. A D- 
chain is defined to be a non-vacuous intersection of 


proper nodal sets. If X is a non-vacuous of subset of 
the space S, D(X) is the intersection of all proper 
nodal sets which contain X. A prime D-chain is a 
D-chain which contains properly no non-degenerate 
D-chain. A terminal element is a prime D-chain P 
such that if x and y are points not in P, thereis a 
proper nodal set containing P but not x or y. For com- 
pact spaces, terminal elements are end elements which 
are not cut-points. Each point of a T, -space is either 
a cut-point or terminal point, or is contained ina 
unique non-degenerate prime D-chain, Terminal ele- 
ments are prime D-chains not contained in D(z,, z2) 
for any pair of cut-points z, and Ze. 

Section two develops general properties of n.a.l. 
transformations and some specializations. In partic- 
ular, the product of two n.a.l. transformations is n.a.l. 
if the first is also closed, thus permitting iterative 
methods. 

In sections three and four, T is assumed to be a 
n.a.l. transformation of a compact, connected T,-space 
onto itself. The basic result of section three is that 
if A is a proper nodal set, B = S—A, and if ACVAT and 
BO\BT are each non-vacuous, then either z is fixed, 
or there is a pair, H, K, of invariant sets contained 
in a prime D-chain such that z separates H-z and K-z. 

In section four, weakened forms of the concept of 
invariance are given — a D-chain C is said to be non- 
variant provided there is an invariant set I such that 
C = D(I), and weakly non-variant provided C is con- 
tained in D(CT). Each reduces to invariance when T 
is ahomeomorphism. Using these definitions, it is 
shown that the following five conditions are pairwise 
equivalent: (1) each point which separates a pair of 
invariant sets is fixed. (2) if P and Q are weakly non- 
variant prime D-chains, then every prime D-chain 
contained in D(P UQ) is weakly non-variant. (3) the 
union of all weakly non-variant prime D-chains is a 
D-chain. (4) for every pair of distinct prime D-chain 
P and Q such that PT contains Q, the D-chain D(PUQ) 
contains either exactly one fixed cut-point or exactly 
one non-degenerate non-variant D-chain. (5) if C and 
C, are non-variant D-chains and C, is properly con- 
tained in C, and if z is a cut-point which separates 
C,-z from some point of C, then z is fixed. 

With regard to periodicity, if ST = S is pointwise 
non-wandering and n.a.l., then each cut-point is peri- 
odic, and moreover T is elementwise periodic on all 
prime D-chains which are not end elements, 
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SOLUTION OF A LINEAR, SECOND ORDER, 
PARTIAL DIFFERENTIAL EQUATION IN 
THREE VARIABLES BY WIENER INTEGRATION 


(Publication No. 6399) 
Walter Eugene Strimling, Ph.D. 
University of Minnesota, 1953 


The purpose of this paper is to obtain an integral 
formula for the solution of the following boundary 
value problem: 


Gyy(t,u,v) - aGt(t,u,v) ” (bu+c)Gy(t,u,v) +6 (t,u,v)G(t,u,v) 
(la) 


0<t<o 
-ca < u< co 
-99 < V< co 


0< t<a@ 
w< t< w 


0< t<oa 
oo < u<K & 


lim G(t,u,v) = 0 
u> $60 


lim G(t,u,v) = 0 
v> ta 


lim G(t,u,v) = 
t> ot 
u—> Up 
V-Vo 


(Uo, Vo) 


where a, b and c are constants and a >0, subscripts 
denoting partial differentiation. Under suitable hy- 
potheses upon @(t,u,v) and o (u,v), it is shown that a 
solution of the system (1) is given by the Wiener in- 
tegral G(t,u,v) 


W 1 2 
nLewp{s s* alt(t-s), 2(c)ax(s)+uy20)? Fx 


(r)dr- ~ (bu+e)s+v ds} 


(2) o [2¢yax(1)+u, -2b(-) 2 is x(r)dr-=(bute)+v Jd,,x 


where the range of integration is the space C of con- 
tinuous functions x(s) on the interval I:0 = s = 1 sat- 
isfying x(0) = 0. 

A formal statement of our general result is given 
in the following theorem: 

THEOREM. Leta>0O. Let 6(t,u,v) and its par- 
tial derivatives 6t, Ou, Ov» @ uu O uv» 6 vv be contin- 
uous in (t,u,v) on [X(-o, oo)’, and let it satisfy the 
boundedness conditions 


(3a) 0 (t,u,v) 2 B, 
(3b)|4 ¢},| 9 ul-14 vi-16 uul>| @uv|>|@vv| £ Bee®s [luj+ vi] . 


Let (u,v) be summable on (-00, 0)’, and let a (u,v) 
and its partial derivatives 0,0 y, Oyy, Tuy» O vv be 
continuous in (u,v) and bounded on (-o0, 00)". Then 
the function G(t,u,v) defined by (2) satisfies the par- 
tial differential equation (la) and the boundary condi- 
tions (1b), (1c) and (1d), except that if b = 0 then (1c) 
requires for its proof the additional hypothesis that 
for each fixed u, lim g@ (u,v) =0. 

v>to 


The motivation for the problem and its solution are 
described. And methods are suggested for the nu- 
merical evaluation of G(t,u,v). 
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THE EXPERIMENTAL EVALUATION 
OF DEFINITE INTEGRALS 


(Publication No. 5340) 


George William Tyler, Ph.D. 
Virginia Polytechnic Institute, 1949 


When making an estimate of the total of some 
quantity, sampling at carefully selected points will 
frequently be preferable to employing a method which 
involves randomization, The estimation of the total 
stand of timber on a given area or the amount of en- 
ergy being released in a given time and space are 
examples of problems where specified points for 
Sampling should result in a reduction in the error of 
estimate. Problems such as these naturally lead us to 
numerical integration methods. In the case of single 
integrals, the Newton-Cotes formulae can be applied 
directly to experimentally determined ordinates at 
equally-spaced abscissa points and are of great prac- 
tical importance. Gauss’ formulae yield maximum 
efficiency with respect to controlling the polynomial 
error and can be used appropriately when an analytical 
expression for the curve in question is available but 
defies exact integration, or if for some other reason 
the statistical error is of minor importance. Tche- 
bichef’s formulae give maximum efficiency with re- 
spect to controlling the statistical or observational 
error. 

The basic elements in the development of numer- 
ical integration formulae like Newton-Cotes, Gauss’ 
and Tchebichef’s, can be extended to developing for- 
mulae for the approximate evaluation of multiple in- 
tegrals. 

In the case of double integrals, an eight point and 
a thirteen point formula for fifth degree accuracy and 
a twelve point and a twenty-one point formula for 
seventh degree accuracy have been developed for in- 
tegrating over a rectangle and similar formulae have 
been developed for integrating over areas bounded by 
a parabola and a straight line or two parabolas. 

Formulae for the numerical evaluation of triple 
integrals taken over a rectangular parallelopiped are 
developed, including a twenty-one point formula with 
fifth degree accuracy. It is shown that comparable 
formulae can be developed for integrating functions of 
more than three variables and a 2n + 1 point formula 
with third degree accuracy for integrating a function 
of n variables over a rectangular n-space is obtained, 

In many problems involving statistical estimation, 
the dominant source of inaccuracies will be the error 
of observation. The magnitude of this error can be 
estimated by subjecting the observations to an ortho- 
gonal transformation which will isolate the trends and 
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leave the residual variance free from these effects. 
This treatment is most easily carried out in terms 
of orthogonal polynomials and it is shown that this 
type analysis can be extended to functions of several 
variables. 
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DIRECT UNIONS OF MEASURE SPACES 
(Publication No. 6402) 


Robert Edwin Zink, Ph.D. 
University of Minnesota, 1953 


Let { (Yx,2 x, ux) } be a family of measure spaces 
such that the Yx are pairwise disjoint point sets and 
such that the parameter x ranges over the set X of 
the measure space (X,2 ,u). Then if (X,2,m is a 
o-finite measure space, and if the function u x(Yx) is 


defined for all x, finite valued, and measurable (2), 
it is possible to construct a o-ring of subsets of the 
space S = ex ¥x and a measure, T, on this o-ring. 
Furthermore, the resulting measure space, which is 
called the direct union of (Yx,2x,U x) with respect to 
(X,2,u), has the property that if E is an arbitrary 
measurable set, Ex belongs to 2 x for almost all x, 
the function uv ,(E 7 Yx) is, when arbitrairly defined 
on the remaining null set, measurable (2) and 


T(E) =/vx(E 7x) du(x). 


The method of construction is also applicable to 
the cartesian product of two measure spaces and it is 
possible by this technique to establish a non-trivial 
extension of the Lebesgue planar measure. 

In connection with the above a theorem on integra- 
tion in spaces which are related to direct unions of 
measure spaces can be established. 
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FUNCTIONAL SECONDARY PIANO TRAINING 
OF MUSIC TEACHERS 


(Publication No. 6352) 


Frederick Glenn Freeburne, Ph.D. 
Indiana University, 1953 


The problem of this study is to determine what 
pianistic skills are of greatest importance to the 
various types of music teachers who are not prima- 
rily pianists, Evaluations of these skills, as well as 
criticisms of piano training, are made by teachers 
active in the various phases of music teaching. 
Analyses of the problem are also made by deans of 
music schools and heads of music departments, who 
also contribute information regarding the present 
status of secondary piano training. 

The study was limited geographically to the North 
Central Area. Further limitations were: that the 
public school music teachers be employed in towns 
of more than one thousand population, or in county 
seats; that college music schools or departments 
participating in the study offer a four-year degree 
course in music; and that these colleges be accred- 
ited by the North Central Association, or be mem- 
bers of the National Association of Schools of Music. 

Separate questionnaires were devised for the 
teachers and for the heads of music schools or de- 
partments. A total of 623 questionnaires were sent 
to a random sample of public school and college 
music teachers, of which 64 per cent were returned, 
All heads of music schools and departments in the 


area not excluded by the limitations of the study were 
asked to participate, and of the 253 questionnaires 
sent to these schools, 71 per cent were returned. 

These conclusions were made from an analysis 
of the data: 

1, Secondary piano training given by music schools 
is inadequate. Emphasis is being placed upon skills 
which have little use, such as the playing of piano 
solos, memorization, and scales and arpeggios, while 
other skills which are of great value to the music 
teacher, such as sight-reading, improvisation, read- 
ing clefs other than treble and bass, reading open 
score, and knowledge of how to practice effectively 
are being either neglected or not taught at all. 

2. Piano skills needed by the teacher vary accord- 
ing to the pattern of subjects taught by the teacher. 
All piano students should not, therefore, be given the 
Same type of training. 

3. Although larger schools, and those belonging to 
the National Association of Schools of Music, are 
more conscious of the necessity for ascertaining that 
their graduates be given a certain degree of piano 
proficiency, piano teachers are generally allowed to 
determine what the students’ objectives shall be. 

4. Piano training is of great importance to music 
teachers. Although teachers and heads of music de- 
partments agree on this point, teachers attach a much 
greater value to piano training. 

It is evident that the goals of secondary piano study 
must be understood by the piano teachers, and that an 
effective teaching procedure must be adopted which 
will realize these goals. When this is done, students 
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can be given a functional piano technique which will 
be an asset to them in their profession. 
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A STUDY OF EMBOUCHURE 
AND TRUMPET-CORNET MOUTHPIECE 
MEASUREMENTS 


(Publication No. 6219) 


Vincent F, Malek, Ph.D. 
Northwestern University, 1953 


Introduction 

Although a great range of mouthpieces, varying 
in dimensional characteristics, has been made avail- 
able to the trumpet player or cornetist, very little 
has been done to aid him in selecting a model with 
which he would best be able to develop his musical 
possibilities. Most of the literature concerning both 
embouchure and mouthpiece measurements has been 
of dubious value because it has consisted of general- 
ities, ambiguities, and even contradictions. 


Problem and Method of Attack 

In an attempt to aid the confused player who is 
contemplating selection of 2 mouthpiece, this study 
was undertaken to determine the best range of meas- 
urements for each of seven different mouthpiece 
characteristics. The procedure consisted of inter- 
viewing a sample of expert professionals to deter- 
mine the specific dimensions of their mouthpieces 
and to record the physical features of their lips, 
teeth, and jaws. Precision tools were used to obtain 
the measurements, and the embouchure classifica- 
tions were made in accordance with previously de- 
termined standards that were established on the basis 
of dental and orthodontic considerations. To assure 
standardization, the writer personally interviewed 
each of the performers, 

The sample consisted of fifty-two cases. The 
criteria for participation were very stringent so that 
the controlling factor of playing excellence could be 
assumed. Each subject was a professional expert 
whose principal occupation was trumpet-cornet play- 
ing and who was occupying a prominent position in 
the symphonic, concert band, teaching, or radio-tel- 
evision-theater fields. 


Conclusions 

The data revealed that despite different embou- 
chure types, the players in the sample favored a cer- 
tain range of dimensions for each mouthpiece char- 
acteristic. The refinement was such that the original 
range for each dimension was reduced by at least 
fifty percent. Further refinement on the basis of dif- 
ferent embouchure types seems unlikely since the 
reduced ranges are already relatively small. 

The best range of measurements, according to 
the data, for each of the seven mouthpiece character- 
istics was as follows: 


Throat diameter — drill size No. 28 through No. 24. 

Cup volume — 18/64 inch through 21.5 /64 inch. 
(Cup volume was measured by the average of two 
depth gauge measurements, a 3/16 inch gauge and 
a 1/2 inch gauge.) 

Cup diameter — .63 inch through .66 inch. 

Curvature of rim— 10/64 inch through 14/64 inch 
radius. 

Rim thickness — .20 inch through .235 inch. 

Rim impression diameter — .80 inch through .84 
inch, 

Bite curvature — 2/64 inch through 4 /64 inch radius. 


Implications for Music Education 

Mouthpiece dimensions that have been found most 
satisfactory to meet the demands made of expert pro- 
fessionals are not necessarily those that are most ap- 
propriate for amateurs, Rather, these dimensions 
probably can best serve as ultimate goals toward 
which the student makes periodic progress as he ma- 
tures both physically and musically. 

The data suggest that lip thickness is not an im- 
portant factor in trumpet-cornet playing. However, 
very irregular teeth or marked jaw recessions or 
protrusions appear to be quite disadvantageous. Not 
a Single subject exhibited more than a mild case of 
tooth irregularity or greater than a slight recession 
or protrusion of the lower jaw. Thus, it would seem 
that students with aspirations of musical careers 
should be discouraged from trumpet or cornet play- 
ing if they have serious embouchure malformations. 


Suggestions for Future Research 

1, A study to determine if mouthpiece pressure 
has any straightening effect upon the teeth, 

2. How can orthodontia be of greater service to 
the trumpet player? 

3. How do expert performers select their mouth- 
pieces? 

4. Do certain types of playing, such as symphonic 
work, require special dimensions in mouthpieces? 

0. What proportion of expert players have seri- 
ously malformed embouchures? 
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THE HARMONIC PREPARATION OF 
THE HIGH SCHOOL CHORAL CONDUCTOR 


(Publication No, 6275) 


Robert Arthur Nicholson, Ph.D. 
New York University, 1953 


The purpose of the study was to discover the ex- 
tent to which the prospective high school choral con- 
ductor was being prepared to analyze, for conducting 
purposes, the harmonic content of high school choral 
music, There has been a rather complete absence of 
research literature in this area of music education. 

The first portion of the study sought to discover 
the harmonic content of choral music such as was 
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being used in high schools. In order to secure an ad- 
equate and reliable sample of this music on a national 
scale, letters requesting programs from state or dis- 
trict high school music festivals were sent to the 
presidents of all state music educators associations, 
Analysis of the 289 titles received, representing 237 
individual compositions, revealed that (1) the compo- 
sitions were divided evenly between the sacred and 
secular repertoire; (2) among the 23% of the compo- 
sitions listed as folk-songs, twenty nationalities were 
represented; and (3) slightly more than half of the 
titles were arrangements rather than compositions in 
original form, 

In order to analyze adequately and objectively the 
choral music thus received, a classification plan was 
evolved, Each of the five classes, listed below, was 
defined by specific chords, progressions, and modu- 
lations, and was validated by a jury of nine nationally 
known and recognized leaders in the fields of musical 
composition, theory and education. 





Class I— Modal music — essentially triads. 

Class II— Largely diatonic music. 

Class III— Basically diatonic music, with chro- 
maticism, allowing extensive modu- 
lation, 

Class IV— Advanced chromatic techniques includ- 
ing post-romantic harmonic devices, 
but within the framework of tonality. 

Class V— Extensive use of contemporary har- 
monic devices, 


Of the 289 titles, 


Class I 
Class II 
Class II 
Class IV 
Class V 


Further, it was noted that 


37.4% contained no modulation whatever; 

34.3% contained modulations to nearly related 
keys only; and 

28.3% contained modulations to other (remote) 
keys. 


2.1% 
43.2% 
50.2% 

3.8% 

0.7% 


contained 
contained 
contained 
contained 
contained 


The next portion of the study sought to discover 
the harmonic vocabulary being provided the prospec- 
tive high school choral conductor, Information re- 
garding all teaching materials used in required un- 
dergraduate harmony courses was secured from 174 
institutions accredited for the training of high school 
music teachers, Utilizing the five harmonic classifi- 
cations of choral music listed above, and with the de- 
velopment of criteria for adequate and partial cover- 
age of each classification, the following data ap~ 


peared; Percentage of 


colleges treating 
at least partially 


100.0% 
97.7% 
87.4% 
28.2% 
10.9% 


Percentage of 
colleges treating 
adequately 


I 95.4% 
II 71.3% 
lI 14.9% 
IV 8.6% 
4.6% 


Class 


Information on a number of relationships was 
sought through the coefficient of correlation or by the 
calculation of chi-square, It was discovered that no 
relationship existed between the adequacy of har- 
monic preparation and the size or type of institution, 
or, Surprisingly enough, between this adequacy and 
the number of semester hours of required harmony. 

The study as a whole indicated that (1) the high 
school choral repertoire, a highly arranged, pro- 
gram-designed body of music, is, harmonically speak- 
ing, quite elementary; and (2) in spite of this, the 
prospective high school choral conductor is not being 
prepared adequately to analyze the harmonic content 
of much choral music he will be conducting, This ap- 
plies particularly to music from classifications III, 
IV, and V. 

Implications for music education growing out of 
the study involved such matters as (1) harmonic ter- 
minology and notation; (2) notable gaps in the har- 
monic vocabulary generally offered; and (3) the phi- 
losophy of the harmony course, Suggestions for 
further research in music education were made at 
the conclusion of the report, 
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DISSONANCE IN THE FANTASIAS 
AND SONATAS OF HENRY PURCELL 


(Publication No. 6233) 


Pleasants Arrand Parsons, Ph.D, 
Northwestern University, 1953 


Two aspects of seventeenth century music in Eng- 
land are considered in the two parts of this disserta- 
tion, the first serving as a background for the second, 
The first part is intended to give the reader an in- 
sight into the theoretical thinking on the constitution 
of dissonance and the treatment of dissonance, and 
consists of a survey of selected theoretical treatises, 
four written during the seventeenth century and one 
written near the close of the sixteenth century. The 
second part of the dissextation consists of a report- 
ing of the results of a detailed analysis of the dis- 
sonance treatment in the fantasias and sonatas of 
Henry Purcell, a seventeenth century composer, 

The theoretical treatises reviewed are: Thcinas 
Morley’s A Plaine and Easie Introduction to Practi- 
call Musicke (1597); Charles Butler’s The Principles 
of Musik, in Singing and Setting (1636); Christopher 
Simpson’s A Compendium of Practical Musick (1667); 
John Playford’s An Introduction to the Skill of Musick 
(11th ed., 1687); and the twelfth edition of Playford’s 
book as revised by Henry Purcell (1694). Generally, 
the theorists admitted two basic types of dissonance 
— the syncopation or suspension, and the passing or 
“transition” type of dissonance. “Transition” may be 
described briefly as a method of filling in any interval 
larger than a second. In addition, a third type of dis- 
sonance treatment was gradually increasing in 
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prominence during the course of the century — the 
note-against-note dissonance, This latter type of 
dissonance provided evidence of the growing empha- 
sis on what might be called a harmonic consciousness 
on the part of the theorist and the composer. 

For analytical purposes the following editions of 
the works were used: “Fantasias for Strings,” edited 
by Peter Warlock (London: Boosey & Hawkes, 1927); 
the first set of twelve sonatas, “Sonnata’s of III Parts: 
Two Viollins and Basse; to the Organ or Harpsecord,” 
edited by W. Gillies Whittaker (Paris: Editions de 
1’Oiseau Lyre, 1936); and the second set of ten so- 
natas, “Ten Sonata’s in Four Parts,” edited by 
Charles Villiers Stanford for the Purcell Society edi- 
tion of Purcell’s Complete Works. 

The following classifications of dissonance were 
required: passing tone and “transition,” suspension, 
retardation, “consonant fourth,” appoggiatura, escape 
tone, neighboring tone, anticipation, pedal point, nota 
cambiata, changing tone figure, cross relation and 
simultaneous cross relation, the seventh chord and 
the six-five chord, and the six-four chord, A short 
section called “Supplementary Dissonances” con- 
cludes the list, 

In his music Purcell demonstrates his ability to 
maneuver with great skill within the framework of the 
rules of the theorists, Of particular interest are 
those occasions when Purcell goes beyond the in- 
structions laid down by the theorists and creates sit- 
uations which require new explanations, It may be 
said that Purcell is a composer who, in dissonance 
treatrnent, follows the trend of his time as expressed 
by the theorists in utilizing dissonance; yet he is not 
bound entirely by the rules or examples of the the- 
orists and is capable of creating different or perhaps 
even new Solutions to the problem of handling disso- 
nance when the artistic or expressive occasion in the 
music demands it, 
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CULTIVATION AND CONCEPTS OF DUETS 
FOR FOUR HANDS, ONE KEYBOARD, 
IN THE EIGHTEENTH CENTURY 


(Publication No. 6453) 


Donald Ira Sonnedecker, Ph.D. 
Indiana University, 1953 


The cultivation of the clavier duet in the latter 
part of the eighteenth century was largely a result of 
socializing influences arising from the assumption of 
power by the increasing literate and commercial 
middle class. The status of music and the musician 
was drawn from the higher concepts of the Baroque 
to their needs and tastes: simply conceived for lim- 
ited technical capacities, a type of music suitable for 
performance in a social setting, and to meet an in- 
creasing demand on the part of teachers for instruc- 
tional pieces. The esthetic ideal as espoused by such 


figures as Burney, Diderot, Rousseau, etc., called for 
less technical complications, less artificiality, and 
less exaggeration of emotional expression; rules of 
composition or learned devices were disregarded, for 
music should please and not offend. 

The most prolific development of the medium took 
place in Vienna from 1780, with such composers as 
KoZeluch, Mozart, Beethoven, Eberl; in Germany from 
1768 to 1780, there was some circulation known to 
have existed by both manuscript copying and printing, 
including works by Suhl, Libutini, Sterkel, and Just, 
while from 1780, there occurred a more flourishing 
life with pieces by Seydelmann, Schuster, Hdssler, 
Muller, Dalberg, and Danzi. Devices discarded by 
1790 were: use of soprano clef, crossing of hands, and 
the secondo in low tessitura, Englad saw the medium 
fostered in the 1770’s by J. C. Bach, Burney, and Gior- 
dani, while from 1780, there were numerous manifes- 
tations of original compositions by Smith, Kirkman, 
Dale, Butler, Rauzzini, and C, R. Burney, as well as 
various arrangements, America reflected the homo- 
geneous concept of simplicity found in England, its 
musical life being dominated by this country. Most 
four hand pieces in vogue from 1786 were either those 
imported from England or those composed by Anglo- 
Americans such as Carr and Taylor, France began 
its rather meager cultivation in 1773 with the com- 
poser, Saint-Amans, but it was not until the 1780’s 
that the real force of its development was felt and this 
stemmed largely from works imported from Germany 
and England. It was after the revolution that music 
in France first entered the life of the bourgeois home, 

The piano was the instrument of performance for 
which these compositions were intended, almost with- 
out exception. Sentimentality pervaded the concept, 
being a counterpart of the change in style, demanding 
the piano as its ideal performing instrument. The 
duet was not primarily a musical manifestation, but 
rather a manifestation realized by the advent of the 
“social” musician. 
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STYLES AND SCHOOLS OF ART-SONG 
IN AMERICA (1720—1850) 


(Publication No. 6459) 


Grace Helen Yerbury, Ph.D. 
Indiana University, 1953 


Song in America started with psalmody, and the 
will of the Pilgrim fathers imposed, early, simplifi- 
cation and diminution of the tunes applied to it. These 
had been brought with them from England, and the 
change was made to meet the exigencies of their prim- 
itive society, and Calvin-derived church concepts. 
When secular song came in its own right, it was in the 
English Baroque, General bass tradition, related to 
and derived from ballad opera. Even the first native 
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born composer wrote in it, using a simplification of 
one of the current idioms. Three schools of style 
emerged: 

The Philadelphia school 


The New York school 
The Boston school 


1759—1818 
1795— 1820 
1780— 1820 


The first was the more conservative in form, and 
balanced in respect to melody and harmony, The 
New York school used a more basic concept, with far 
reaching implications, while the Boston revealed at 
once a limited use of learned devices, appealing to 
the cultivated, and partial breaks with General bass, 
designed for the amateur. From the very earliest 
manifestations, however, there was a pattern basi- 
cally constant, even to 1850, 

Transition to the nineteenth century came with: 


1794— 1830 


Benjamin Carr himself, was its major representa- 
tive. His songs instanced all three schools of style 
of the eighteenth century, but such publications as his 
Canzonets revealed pianistic concepts and artistry 
reaching deep into the ensuing century, with promise, 
but promise that found no fruition in what came after. 
The schools that emerged were: 


The Hewitt school, 1820—1850: 





The Carr school 





The Sentimental 
Ballad 

Incipient Chroma- 
ticism 


The Shaw school, 1803—1846: 


The Bristow school, 1818—1850: Harmonic Density 
The Saroni school, 1818—1850: Emergence of 
Modern Concepts 


Of these, the Hewitt and Shaw schools commanded 
the greatest number of composers, the former having 
the most American born, The appeal of their songs 
was designed for mass consumption, with the latter 
feeling the influence of French opera comique, while 
the Bristow school employed the harmonic density of 
German and Italian romantic opera. The Saroni school 
started earlier, with the manifestations of Anton 
Philipp Heinrich, but did not find its full flowering 
until the modern concepts of five unusual songs by 
Herrman Saroni, dated 1845 to 1850. 

American style can be defined in terms of the will 
of the Pilgrim fathers, representing a simplification 
of current European practices, but the presence of so 
many foreign born composers demands acceptance of 
their output as American as well, particularly if their 
main musical contributions have been made to our 
culture. The dominance of English patterns is most 
apparent to the time of the appearance of the Saroni 
songs. The five outstanding ones of this composer 
reveal contact with German transcendental thinking. 
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SOME STUDIES WITH NATURALLY-OCCURRING 
AND SYNTHETIC ESTROGENS 


(Publication No. 6505) 


Otho Dunreath Easterday, Ph.D. 
State University of Iowa, 1953 


There exists in the area of steroid research a 
need for improved methods of separation and esti- 
mation of the nearly identical (chemically) steroids. 
The research described in this thesis was restricted 
to one group of steroids - the estrogens, and dealt 
principally with the development of a. method for the 
separation and estimation of individual naturally-oc- 
curring estrogenic compounds. In general, the 
method employed the preparation of a chemical de- 
rivative of the naturally-occurring estrogen which 
possessed a chemical moiety that was capable of 
being tagged with a radioactive isotope. The prop- 
erty of radioactivity was used as a measure for fol- 
lowing the separation process and as the yardstick of 
estimation. The separation process was to be ac- 
complished by employing the ionographic technique. 
The implications of such a technique and the need for 
it have been discussed. 


A factor which is nearly always associated with a 
new research technique, is the factor of preliminary 
unsuccessful attempts. These preliminary studies 
were briefly outlined and discussed. 

A derivative of each of the three known naturally- 
occurring estrogens was prepared employing a 
Schotten- Baumann type of reaction. The derivatives 
were synthesized by reacting each of the estrogens 
(pure crystalline form) with redistilled o-iodobenzoyl 
chloride in a dry purified pyridine medium at room 
temperature, The derivatives so prepared were pur- 
ified and examined chemically and physically to es- 
tablish within reasonable doubt the identity of each. 
Data obtained from melting point determinations, sol- 
ubility studies, chemical reactivity behavior and phys- 
ical appearance were discussed as proof of their 
chemical identities. Additional confirmatory evidence 
was collected from qualitative and quantitative anal- 
yses, and from infra-red and ultraviolet absorption 
studies. The results of these studies were either il- 
lustrated or tabulated. 

The details of preparing the radioactively labeled 
derivatives were discussed. In general, these were 
prepared by exchanging the non-radioactive iodine 
atom of the derivative with a radioactive iodine’! 
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atom from a carrier-free aqueous solution. These 
exchanges were conducted in a medium of alcohol 
(ethanol) or chloroform with the latter producing the 
greatest per cent exchange. The reaction solution, 
when refluxed for approximately 96 hours, was found 
to give good exchanges, The exchange products were 
tested by melting point determinations and ultraviolet 
absorption spectrometry to established evidence that 
the derivatives were not altered because of the ex- 
change treatment, 

The important problem of radioactive iodine *” 
loss was investigated from the viewpoint of attempt- 
ing to establish an improved manner in which to pre- 
pare samples for assay. The results were evaluated 
statistically. 

These studies present evidence that one of the 
estrogen derivatives prepared will migrate on filter 
paper strips when subjected to an electrical poten- 
tial. Unfortunately, time did not allow the necessary 
studies to be completed to establish evidence of sep- 
aration and the feasibility of the proposed technique 
for estimation. The theoretical aspects of this were 
discussed, however, and comments were made on the 
implications of the successful application of the 
method. 

Some findings were reported regarding the acute 
and chronic toxicity of diiodohexestroldiphosphate 
and the acute toxicity of iodohexestrol in mice. It 
was concluded from these studies that the above ma- 
terials were of low toxicity in the mouse, 

Some essential questions that remain to be an- 
swered are whether the method of separation and es- 


timation of estrogens described will be suitable for 
studies when fractionated urine samples are em- 
ployed, and whether this technique has application for 
blood and tissue studies. 
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EFFECT OF CERTAIN DRUGS ALONE AND IN 
COMBINATION ON MICROCOCCI 
ISOLATED FROM THE BOVINE UDDER 


(Publication No. 6343) 


George Tyson Edds, Ph.D. 
University of Minnesota, 1952 


One of the diseases of dairy cattle causing a tre- 
mendous annal economic loss is mastitis. This dis- 
ease is important, too, because of its relation to hu- 
man health. 

In addition to the public health importance of 
mastitis, the commercial manufacturer of dairy 
products is interested in securing good, non-mastitic 
milk. 

The immediate problem of the veterinarian and 
dairy cattle owner, when handling mastitis, is a 
method of treating the acute or chronic forms, The 
object is to return the dairy cow to normalcy and 
production in the milking line. Both acute local 


mastitis, with limitation of the pathologic changes and 
bacterial infection to the udder, and acute systemic 
mastitis, which is accompanied by systemic symptom- 
atology of existing toxemia and bacteremia are of 
importance. 

The prevalency of staphylococci in mastitis which 
now is not successfully treated, a study of their path- 
ogenicity, their susceptibility to various antibiotics, 
combinations of antibiotics and combinations of anti- 
biotics and sulfonamides serve as topics which might 
be profitably considered as a subject of further re- 
search. The data obtained, materials and methods 
used, with a discussion of the results, is reported 
herein, 

Ten strains of coagulase positive staphylococci 
were isolated from dairy cows showing clinical symp- 
toms of mastitis. 

These strains were tested in vitro by the broth 
turbidity method and in vivo in chick embryos for the 
possible antibacterial activity of single antibiotics or 
combinations of antibiotics and the sulfonamides, 
sulfisoxazole, sulfamerazine and sulfathiazole. 

These strains were found sensitive in vitro to 
penicillin, streptomycin, aureomycin and to terra- 
mycin. Combinations of penicillin and streptomycin, 
aureomycin and terramycin and terramycin and strep- 
tomycin showed potentiation of antibiotic activity over 
the single drugs. In vitro results with combinations 
of penicillin and terramycin, penicillin and aureo- 
mycin in general did not show potentiation. 

Addition of sulfisoxazole at a level of 50 mcg. per 
ml, to the single antibiotics showed a great increase 
in antibacterial effect against most of these 10 strains 
when combined with penicillin, aureomycin and with 
terramycin, However, the addition of this sulfonamide 
along with streptomycin generally necessitated use of 
an increased level of streptomycin to prevent visible 
growth, 

Penicillin proved more effective than streptomycin, 
aureomycin, terramycin or than a combination of peni- 
cillin and streptomycin, in vivo, in 11-day chick em- 
bryos in an initial series in which the embryos were 
infected 24 hours prior to treatment, However, it 
should be noted that the combination of penicillin and 
streptomycin in this series gave a higher percentage 
of sterile cultures than when single antibiotics were 
used. 

In a second in vivo series in chick embryos, 
treated immediately after being infected with the two 
strains, H263-2 and 682-4, in which penicillin, strep- 
tomycin, aureomycin, terramycin, sulfisoxazole, 
sulfamerazine and sulfathiazole were used singly and 
in combinations of certain antibiotics as well as com- 
binations of the antibiotics with the sulfonamides, 
both penicillin and sulfathiazole used singly gave 
higher protection with less mortality than other treat- 
ments, 

It is believed the superior in vitro results pro- 
duced by the addition of the drug, sulfisoxazole, to the 
antibiotics as well as the bactericidal action of a com- 
bination of sulfonamides, sulfisoxazole and sulfa- 
thiazole, with penicillin, in vivo, in chick embryos in- 
fected with two strains of staphylococci warrants the 
suggestion of a clinical trial of penicillin and 
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sulfisoxazole and also penicillin, sulfisoxazole and 
sulfathiazole for those cases of bovine mastitis 
caused by sensitive staphylococcal strains. 
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AN INVESTIGATION OF THE BLOOD PRESSURE 
LOWERING ACTION OF A SERIES 
OF FULLY SUBSTITUTED UREA COMPOUNDS 


(Publication No. 6203) 


Herman Conrad Herrlich, Ph.D. 
Northwestern University, 1953 


The pharmacological properties of some previ- 
ously unprepared urea derivatives have been investi- 
gated by administration to mice, cats and dogs. 

These compounds have methyl to isoamyl groups 
substituted for three hydrogens on the urea struc- 
ture; a diethylaminoethyl group was substituted for 
the fourth hydrogen in most of the compounds, By 
these and other slight modifications, a total of 
twenty-three members of a similar chemical nature 
were made. All are liquids and possess a pungent 
odor to a varying degree. 

Systemic toxicity to mice was general in char- 
acter and included prostration, convulsions of var- 
ious kinds, and dyspnea. Active intestinal move- 
ments were also sometimes noted. 

The most apparent effect of intravenous injection 
of these compounds to dogs and cats was a blood 
pressure depression which varied with dosage from 
a Short, sharp drop with prompt recovery to a rapid 
profound fall and death. The relative activity of all 
compounds was evaluated in dogs by means of a par- 
tially balanced lattice design of injection and vari- 
ance analysis. Increased size of the alkyl substitu- 
ents is associated with decreased solubility as well 
as increased blood pressure depressing activity ona 
molar basis. This activity was approximately equal 
to that of tetraethylammonium salts and less than 
that of acetylcholine, nitrite or histamine. 

In the investigation of the cause of the blood pres- 
sure depressing action in the dog, an increased car- 
diac output was found during the blood pressure fall. 
This was accompanied by some cardiac acceleration. 
Larger doses caused more profound falls in blood 
pressure with cardiac slowing and relatively moder- 
ate changes in the electrocardiogram. Hence the 
work on the intact animal does not indicate that car- 
diac depression or damage is the cause of the fall in 
blood pressure, On the other hand, when the isolated 
perfused rabbit heart is exposed to these substances, 
a depression of cardiac contraction amplitude is ob- 
served without rate change. Calculations indicate 
that the concentration reached in the perfusate in the 
rabbit heart experiments is approximately that ex- 
pected to be present in dog blood with the doses given 
by intravenous Injection to dogs. The results on the 
role of the heart in the blood pressure fall indicate 


that if a possible cardiac depression exists, it is fully 
compensated for in the intact animal. 

Peripheral resistance in the circulation during the 
blood pressure fall is lowered as shown by blood flow 
increases through the leg and splanchnic beds. Since 
this occurs in spite of a systemic fall in blood pres- 
sure, a peripheral vasodilation is indicated. This con- 
clusion is confirmed by results obtained with the Nolf 
procedure for the estimation of peripheral resistance 
in the occluded femoral artery of the dog. In addition, 
both methods indicate a direct action, since the blood 
flow increase as well as the effect on the Nolf prep- 
aration also occurs in the dennervated limb. An in- 
creased venous return to the heart as a result of the 
decreased peripheral resistance thus would account 
for the increased cardiac output Seen. 

That nerve mediated functions are also influenced 
by these substances is demonstrated by a depression 
of the ganglionic stimulating action of tetramethyl- 
ammonium ion during the blood pressure lowering 
effect. In addition, the reversal of the pressor action 
of acetylcholine in the atropinized dog appears to be 
through action on ganglia or nerve endings. 

Observations of a limited number of cases indicate 
that other nerve pathways are also affected, such as 
the depressor response to vagus nerve stimulation 
and the pressor effect of splanchnic nerve stimulation, 
Vagotomy produced an increase in the depressor effect 
by these drugs; atropine had no profound effect on the 
depressor action. 
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STUDIES ON THE RELATIONSHIP 
OF THE SUGAR MOIETIES 
OF THE CARDIAC GLYCOSIDES 
TO THEIR TOXICITY 
ON THE INTACT EMBRYONIC CHICK HEART 


(Publication No, 6212) 


Alexander Charles Keyl, Ph.D. 
Northwestern University, 1953 


The cardiac glycosides contain a cyclopentano-per- 
hydro-phenanthrene nucleus to which is attached a 
lactone ring on the C,, carbon atom, and a sugar 
moiety on the C, carbon atom. The sugars are oligo- 
saccharides, some of the units being hexoses and 
others pentoses. Jacobs demonstrated that the lac- 
tone ring is essential for the characteristic cardiac 
effect. The precise role of the nucleus is not clear, 
but since it occurs in cholesterol, the bile acids and 
steroid hormones, there is good reason to assume 
that it has important biological significance. The 
sugars have no independent pharmacological action, 
but are thought to influence the water solubility and 
other physical properties of the glycosides and there- 
by the degree and duration of action of the aglycone. 

Chemical assay of the cardiac glycosides has 
proven difficult and unsatisfactory in most instances, 
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necessitating the employment of biological assay 
procedures for the standardization of therapeutic 
preparations. Many methods have been studied such 
as (1) systolic arrest of the frog’s heart (2) 18 hour 
lethal dose in frogs (3) intravenous lethal dose 
method in anesthetized cats, and (4) intravenous 
lethal dose method in pigeons. In connection with a 
proposed study of a potentially usable chemical assay 
method, attention was directed to the biological assay 
method in which the heart of the 72 hour embryo 
chick is utilized as a test object. This selection was 
made because of advantages with respect to cost, 
convenience, and the opportunity to utilize sufficient 
numbers to establish statistical validity. 

It was found, however, that while digitoxin pro- 
duced a lethal effect, whether applied topically to the 
exposed cardiac area, or injected into the yolk sac of 
the intact embryo, there were other glycosides (Lana- 
toside C, k-strophanthin) which were without effect 
when administered in the maximum dosage permit- 
ted by their solubilities in 10 per cent alcoholic sa- 
line. This result appeared anomalous on two counts, 
in that it is known that these glycosides are active 
when injected intravenously in the adult pigeon, and 
reported to be active when added to the isolated em- 
bryonic chick heart (48 hours) in Tyrode’s solution. 
Accordingly, the glycosides found to be inactive in 
the 72 hour chick embryo, were injected (via the yolk 
sac) into embryos of 4 days, 5 days, 6 days, etc. It 
was found that these became active in a dramatic 
fashion about the 10th day at which time the embry- 
onic pancreas becomes functional. To test whether 
insulin is concerned in this effect, insulin was in- 
jected into the yolk sac of the 72 hour embryo prior 
to the injection of the glycosides and was found to en- 
hance their activity. 

To provide additional background for this appar- 
ently anomalous behavior, a series of 20 pure car- 
diac glycosides were studied on the intact 72 hour 
embryonic chick, Approximately one-half of these 
were active (digitoxin, gitoxin, digoxin, gitalin, oua- 
bain, strophanthidin-3-chloroacetate, cymarin, cer- 
berose, oleandrose) and one-half inactive (digilanide 
A, desacetyl digilanide A, digilanide B, desacetyl 
digilanide B, digilanide C, desacetyl digilanide C, 
k-strophanthin, k-strophanthoside, hellebrin, uzarin, 
strophanthidin-3-1-arabinoside). 

Examination of the structural formulae of these 
glycosides indicates that the inactive compounds con- 
tained d-glucose or l-arabinose, terminally in the 
sugar moiety, while the active compounds contained 
sugars which are either methyl pentoses or 2-desoxy 
methyl pentoses. In view of the fact that Mirsky and 
Levene have found that insulin could augment the up- 
take of d-glucose and l-arabinose by various tissues, 
it is postulated that insulin is likewise concerned in 
the penetration of glycosides containing these sugars, 
while it is not concerned with those containing other 
sugars. 

Experiments, now in progress, have been initiated 
in the attempt to ascertain if the insulin regulated 
penetration of the aberrant glycosides can be dupli- 
cated in the isolated rat diaphragm and in the de- 
pancreatized dog. 
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PHARMACOLOGICAL STUDIES 
OF PERIPHERAL RESISTANCE CHANGES 
UNDER THE INFLUENCE OF 
EPINEPHRINE, NOREPINEPHRINE AND SEROTONIN 


(Publication No. 6151) 


Charles William Nash, Ph.D. 
University of Minnesota, 1953 


Comparisons of the relative effects of 1-epineph- 
rine bitartrate, 1-norepinephrine bitartrate and sero- 
tonin creatinine sulphate, upon the peripheral resist- 
ances of the vascular beds of the femoral, common 
carotid and superior mesenteric arteries of dogs, 
were made by uSe of a photoelectrically operated bub- 
ble flow meter in conjunction with a mercury mano- 
meter. Two series of paired trials of two dose levels 
(0.2 and 0.4 ug/Kg. of epinephrine and norepinephrine 
and 0.4 and 4.0 ug/Kg. of serotonin) were made on 
each area, 

Intra-arterially administered doses of both epi- 
nephrine and norepinephrine caused a primary rise 
followed by a secondary fall in resistance. Statistical 
analyses were made of each of these phases of the re- 
sponses to the drugs. Table XXXIII is a summary of 
the data pertaining to the primary rise in resistance, 

In all of the six paired series of tests norepineph- 
rine caused a higher average rise in the resistance 
than did epinephrine. However, none of the tests for 
the significance of the difference between means 
showed a probability below the 1% level and only two 
were below the 5% level. In view of these facts it was 
concluded there is probably some difference between 
the actions of the drugs on the peripheral vasculature 
but that difference, if any, is very slight. 

Statistical tests were also made of the significance 
of the differences between the means of the points of 
lowest resistance following the injections of epineph- 
rine and norepinephrine and the means of the points of 
lowest resistance following injections of a blank so- 
lution in a series of control experiments. In each of 
the three vascular areas studied epinephrine was fol- 
lowed by a Significant after dilatation, whereas norepi- 
nephrine was not followed by a significant after dila- 
tation in the femoral and carotid areas, but it was in 
the mesenteric area. 

The order of decreasing sensitivity of the vascular 
areas to the actions of the drugs was femoral, mesen- 
teric, carotid, with the carotid area showing less than 
half of the response of the other two areas. 

These data tend to indicate that a differentiation 
between the drugs may be made with respect to both 
the primary rises and the secondary falls in resistance 
which they cause in the femoral and carotid areas, No 
such differentiation may be made with respect to their 
actions upon the mesenteric areas. 

Serotonin caused a Statistically significant eleva- 
tion of the peripheral resistance of the femoral area 
of about one-tenth of that caused by epinephrine. 
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Table XXXIII 


Vascular ug /Kg. No. of Mean % Probability 
Area Drug Dose Doses Rise Range (Bracketed pair) 


Femoral Epi 0.2 11 158.4 58-290 ) 4.0% 
Femoral N- Epi 0.2 11 288.2 149-783 ) ’ 


Femoral Epi 0.4 13 274.3 69- 880 ) 20.6% 
Femoral N- Epi 0.4 13 401.8 98-1130 ) seth 


Carotid Epi 0.2 8 70.9 22-110 ) 01.5% 
Carotid N- Epi 0.2 8 89.4 62-165 ) oo 


Carotid Epi 0.4 12 99.0 24-168 ) 440 
Carotid N-Epi 0.4 12 133.0 68-191 ) sali 


Mesenteric Epi 0.2 9 141.3 47-384 ) 49.4% 
Mesenteric N-Epi 0.2 9 176.9 59-412 ) el 


Mesenteric Epi 0.4 10 317.4 72-765 ) 43.4% 
Mesenteric N- Epi 0.4 10 394.4 119-779 ) site 


No significant difference was found between the significant effect other than to increase the sensitivity 
elevation of the peripheral resistance of the femoral of the regions as indicated by the increase in the 
area, caused by a 0.4 ug/Kg. intra-arterial dose of standard deviations of average responses. 
serotonin, and that caused by a dose 10 times as Comparisons between these findings and those of 
large. other workers in this field were made and discussed, 

The actions of serotonin upon the carotid and 
mesenteric areas were erratic, causing falls as fre- Microfilm copy of complete manuscript of 138 
quently as it caused elevations in resistance, In pages, $1.73. Enlargements 6" x 8", 10¢ per page. 
these two areas serotonin appears to be without Library of Congress card number MicA53-2086. 
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INDIVIDUALISM IN THE ETHICS analysis of examples from institutions dealt with in 
OF ELIJAH JORDAN Jordan’s theory. The four chosen for analysis are the 
bigs al family, the school, industry and the state. The basic 
Wrblication Mo, 6063) characteristics, activities and effects attributed to in- 
Robert Arnold Cornett, Ph.D. stitutions in Jordan’s theory and constituting for Jordan 
University of Illinois, 1953 a basis for conceiving of institutions in terms of su- 
perindividual wills or persons (super-persons) are 
The purpose of the thesis is to show, firstly, that restated, relative to the four institutions chosen, 
although Jordan asserts the necessity of rejecting in- without the concept of the superindividual will and in 
dividualism in ethical theory, his theory is dependent __ terms of the actions, aims, desires, etc., of individ- 
at significant points on individualistic concepts and, uals. 
secondly, that the essentials of institutionalism, his This restatement in individualistic terms, how- 
alternative to individualism, can be stated in individ- ever, is intended only to be indicative and not exhaus- 
ualistic terms. tive. That is, a complete restatement of Jordan’s 
The method in the establishment of the first point theory in individualistic terms is not attempted. Only 
is to cite the significant areas in Jordan’s theory the basic and most anti- or superindividualistic ele- 
which center around the individual as conceived inin- ments of the theory are dealt with in this connection 
| dividualistic theories, These instances are taken to on the assumption that if the essentials of these ele- 
be of such number and significance as to indicate that ments can be stated individualistically, the entire 
the individual is of greater importance in Jordan’s theory can be so stated. 
theory than his assertions of the necessity of reject- The basic conclusion reached is that although 
ing individualism would indicate, Jordan has made a notable contribution to ethical 
This point, however, is dealt with more or less thought, giving a needed emphasis to the objective ele- 
incidentally to the major portion of the thesis which ments of ethical theory and suggesing a possibly fruit- 
deals with the second point and constitutes an attempt ful groundwork for future studies in ethics, he has not 
to state or explain in individualistic terms the char- established the necessity of rejecting the individual 
acteristics, activities and effects attributed by Jordan (as conceived in individualistic ethical theories) as the 
to institutions, The method here is the selection and dominant factor in the field of ethics. 
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everything can be known about a thing by knowing that 
thing alone, or upon maintaining that an enumeration 
of all facts contains no negative facts. But by knowing 
simply that a real thing has a given color, it cannot be 
known that its color is other than some other color, 
Secondly, any complete enumeration requires the addi- 
tion of the fact that there are no more facts. 


Microfilm copy of complete manuscript of 120 
pages, $1.50. Enlargements 6"x 8", 10¢ per page. 
Library of Congress card number MicA53-2087. 


THE ONTOLOGICAL FOUNDATIONS OF NEGATIVES 


(Publication No. 6444) 


Richard Neil Kramer, Ph.D. 
Indiana University, 1953 


Negatives are used as logical devices, but logic, 
since it serves a noetic function as the instrument of 
cognition, must intend reality. Negatives should con- 
sequently intend something in reality. The intentional 
entities of logic are produced by psychological acts, 
but are distinct from them, Hence, attitudes of be- 
lief or judgment are not of concern to logicians. Nor 
is logic to be confused with linguistic devices which 
are instrumental in communicating what is intended 
by the logical. Philosophical positions which confuse 
logic with reality, or with psychology, or with lan- 
guage, cannot be accepted if logical thinking is to in- 
tend reality. 

Negatives cannot thereby be equated with psycho- 
logical attitudes such as disbelief; for then only af- 
firmative propositions could intend reality, while 
negatives would intend the psychological acts accom- 
panying these propositions, Nor is there a corre- 
spondence between disbelief and negative proposi- 
tions. Negative propositions cannot be equivalent to 
false affirmative propositions. This demands that 
propositions be the ultimate unit of logic. But prop- 
ositions designate the existence of complex essences 
in reality, while terms independently intend essences 
apart from their existence. Nor can negatives be 
considered as conventional linguistic or logical de- 
vices. Logic itself, if it intends reality as reality is, 
cannot be conventional, Only in an uninterpreted for- 
mal system can negatives be conventional devices; 
for once the system is interpreted, it ceases to be 
purely conventional, and these devices must have 
foundations in reality. Negatives consequently are 
logical devices; but as such they must intend an onto- 
logical distinction. If reality is considered positive, 
then negatives must ultimately intend affirmative 
logical devices or psychological acts. Only the first 
alternative gives knowledge of reality, and here neg- 
atives must intend the idea of logical incompatibility. 
Incompatibility itself, if logically valid, must be in- 
tentional, It cannot simply intend an experience of 
difference. Two things may be experienced as dif- 
ferent if they are constituted as different in experi- 
ence, or if they are different in reality. But since 
logic is the instrument of cognition, to say that ex- 
periences are constituted as different must mean that 
there is a real difference, unless this constitution is 
arbitrary and specious. 

Real things are different only if they are other 
than one another, Otherness is a negative fact, for it 
cannot be described without the use of negatives. Nor 
can the denial of negative facts eliminate otherness. 
Such denials depend either upon the idea that 


Otherness can be specified as either essential or 
existential, Two things may be other as different es- 
sences, or they may be other as enjoying different 
kinds of existence. Negative propositions do not spec- 
ify which type of otherness is meant, and are thereby 
ambiguous, while affirmatives are not. Consequently, 
although a false negative is opposite to a true affirm- 
ative in truth-value, the knowledge of the truth-value 
of the negative does not indicate the precise meaning 
of that negative. Negative terms are also ambiguous. 
Furthermore, they do not intend true essences in 
reality, and are not true concepts. 


Microfilm copy of complete manuscript of 252 
pages, $3.15. Enlargements 6” x 8", 10¢ per page. 
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PLATONISM AND CHRISTIANITY 
IN THE WORK OF PAUL ELMER MORE 


(Publication No. 6446) 


William Hollingsworth Mayfield, Ph.D. 
Indiana University, 1953 


The American scholar and literary critic, Paul 
Elmer More (1864-1937), considered himself a 
Christian Platonist. His humanistic or moralistic 
interpretation of Platonism is often ignored by con- 
temporary philosophers; nevertheless, by virtue of 
its clarity, honesty, and breadth of scholarship, 
More’s work deserves a place in the canon of contem- 
porary philosophy. The purpose of this dissertation 
is to evaluate Mr. More’s position in the light of both 
Platonism and Christian thought. 

As a self-styled empiricist, Mr. More found him- 
self, at one stage of his thought, committed to a scep- 
tical approach toward religion and the problems of 
value. He was able to progress, however, from his 
sceptical position to the acceptance of a theistic tele- 
ology. This he accomplished by formulating a doc- 
trine based on a dualism of “sensuous intellection” 
and “intuitive faith,” As he relates, if he had re- 
mained a monistic thinker he would have been unable 
to formulate any theory of value. His only defense for 
the acceptance of intuitive insight lies in his belief 
that such acceptance is universally human and that the 
“sift of hope” is a human faculty just as truly as is 
the power of thought, 

More’s characteristic philosophy involves a mor- 
alistic interpretation of the Platonic theory of Ideas. 
He feels that the theory is primarily an interpreta- 
tion of the moral values and that it is metaphysical 
or ontological only in a secondary sense, This of 
course is difficult to reconcile with the Socratic thesis 
that virtue is knowledge, and it is difficult to explain 
in terms of the divided line of Republic VI. 
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It is, however, primarily on the basis of his dual- 
istic interpretation of human nature that More sees a 
striking analogy between the tenets of Platonism and 
of Christianity. Regardless of whether the theory of 
Ideas is interpreted primarily as a theory of moral 
value or a theory of knowledge, a certain analogy be- 
tween Platonic idealism and Christian doctrine may 
be discerned. Chirst the Logos, More feels, is the 
necessary anthropomorphic expression of the moral 
teleology on which Plato dwelt. The Christian doc- 
trine of the Incarnation provides, from an anthropo- 
morphic point of view, both order and unity in the 
face of cosmic diversity. This, at least in part, was 
the function of the Platonic Idea. 

More recalls that he was delivered from “moral 
and emotional paralysis” only by his interest in hu- 
manity. He saw in man a fundamental dualism which 





could not be exhausted by the deterministic necessity 
of the natural order, This dualism, he felt, corre- 
sponded with the Platonic doctrine of the “one and 
many” which in turn was seen to be analogous to the 
spiritual unity of Chirst the Word who became flesh in 
a world of diversity. Hence, the change from scep- 
ticism to faith is quite in order even for a strict em- 
piricist if an intuitive sense of teleology is appreci- 
ated and accepted. We shall argue, however, that the 
acceptance of this Chirstian dualism is not necessarily 
dependent upon More’s moralistic interpretation of 
Plato’s theory of Ideas, In fact, it may be argued that 
More’s interpretation of Plato is inconsistent with 
Christian doctrine, 


Microfilm copy of complete manuscript of 114 
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PHYSICS, GENERAL 
THE DIFFRACTION OF X-RAYS 
BY LIQUID ALLOYS OF SODIUM AND POTASSIUM 


(Publication No, 6061) 


Robert Edward Henderson, Ph.D, 
University of Missouri, 1953 


The theoretical work of Warren in modifying the 
Fourier analysis method of analyzing X-ray diffrac- 
tion patterns, devised by Debye and Menke for use 
with monatomic liquids, so that it could be used for 
polyatomic liquids provides a way of investigating 
the “structure” of liquid alloys. This work made use 
of that quantitative technique of X-ray diffraction and 
Fourier analysis in order to help clear up the ques- 
tion as to whether or not some sort of preferential 
positioning of the atoms of sodium and potassium 
takes place in this alloy. 

Crystal reflected monochromatic MoK o@ X-rays 
and the photographic technique were employed 
throughout the investigation, Two groups of patterns 
were taken. One consisted of alloys of 7, 22, 35, 54, 
and 88 atom per cent K taken at 115° C, and the other 
group of 5, 11, 27, 45, 74, and 86 atom per cent K 
taken at their respective melting points as obtained 
from the phase diagram of the Na-K system, In all 
cases the curves of intensity vs. (sin@)/, were 
analyzed and plots of 4mr*pe(r)2Zm vs. r obtained. 

Previous work done on the X-ray diffraction of 
sodium-potassium alloys by Banerjee, in which fil- 
tered X-rays from a molybdenum target tube were 
used, was interpreted as giving evidence that the 
compound of formula Na,K, which is formed in the 
solid state, lingers into the liquid state. The primary 
feature of this argument centered about a flat portion 
of the curve relating the angular position of the first 
main peak of the intensity curves for various alloys 


as a function of atom per cent potassium in the alloys. 
Curves of this type resulting from the present work 
showed no such irregularity. Furthermore the plots 
of 47rr*Pe(r) © Zm vs. r resulting from the Fourier 
analyses of the intensity curves gives no indication of 
a discrete peak, which is the case in chlorine and in 
other liquids which form compounds in the liquid state, 
The results of this investigation give strong evidence 
that neither at 115° C nor at the freezing point do 
liquid alloys of sodium and potassium form any perma- 
nent compact molecule, 
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THE ELECTRON AND POSITRON SPECTRUM 
OF ZINC 65 ABOVE 5 KEV 


(Publication No. 6470) 


James F. Perkins, Ph.D. 
Vanderbilt University, 1953 


The low-energy range of usefulness of the Vander- 
bilt spectrometer has been extended at least to 5 Kev, 
and the radioactive decay spectrum of Zn® has been 
measured down to this energy. 

Thin uniform sources were prepared by evapora- 
tion of Zinc Chloride in vacuo. Source backings of 
140 ug cm~ aluminum foil were used for higher ener- 
gies, and backings of 10 ug cm~ Zapon were used for 
the Auger measurements, 

Counter windows of 6 ug cm™ thickness have been 
made from collodion for the Auger studies, These 
windows maintain a vacuum of better than 10° mm Hg 
in the spectrometer for 1-3 cm Hg counter pressure, 

The characteristics of the spectrometer in the 
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5-20 Kev region have been studied, The current con- 
trol and compensating coil circuits function very sat- 
isfactorily in this range. There is no appreciable 
scattering of electrons by the residual gas in the 
spectrometer for vacua better than 107° mm Hg. 
There is a dead space in the Geiger counter which 
places an upper limit on satisfactory counter pres- 
sure, 

The K Auger spectrum of Copper, resulting from 
K vacancies produced by the orbital capture decay 
process, has been measured, From this the K Auger 
ratios of Copper were found to be: 


KLL:KLX:KXY = 1.00: 0.29240.010: 0.01620.002. 


These values are in Satisfactory agreement with the 
few corresponding ratios for other elements which 
have been measured, 

The Fermi plot of the observed positron spectrum, 
of end-point energy 32523 Kev, is linear over 85% of 
the energy range, This is in contradiction to the re- 
sults of Yuasa,’ who reported two positron groups of 
roughly equal intensities, and of Cohn and Kurbatov,? 
who reported B*Y and B*e™~ coincidences such as 
would be expected from a complex positron spectrum, 
The present experiments were done with much thin- 
ner sources than have been previously used and 
should give much more reliable results, The linear- 
ity of the Fermi plot demonstrates that if a second 
positron group is present it is of much lower inten- 
sity than the 325 Kev group. In the absence of other 
evidence in favor of a complex positron spectrum, 
the present work provides quite good evidence that 
the positron group is simple. 

The rate of decay by K capture has been inferred 
from the observed intensity of the K Auger electrons 
and the value of the fluorescence yield taken from the 
results of other workers. This has been combined 
with other measurements of the capture branching 
ratio to give various intensity ratios. Among these 
are the ratio of K capture to the ground state to 
positron emission and the conversion coefficient of 
the 1.11 Mev gamma-ray. The former was deter- 
mined to be 28.043.2, which agrees very well with the 
value of 29.0 which has been calculated for this ratio 
by Zweifel® on the assumption that the transition is 
allowed. This agreement and the high ft value rather 
definitely establishes the transition as L forbidden, 
The measured conversion coefficient,a , is 
(2.5620.29) X 10%. This is in agreement with other 
measurements of this coefficient and is in fair agree- 
ment with the theoretical value for E2 radiation, but 
will not fit with any other multipolarity type. Thus 
the transition from the excited state must be almost 
pure E2. 

From the above considerations and predictions of 
the shell model, the most likely decay scheme of Zn®* 
has been inferred. The evidence in favor of this 
scheme seems rather strong. In this scheme the 
ground states of Zn®° and Cu” and the 1.11 Mev ex- 
cited state of Cu” are 5/2 Odd, 3/2 Odd, and 7/2 Odd, 
respectively. 


1, T. Yuasa, Physica 18, 1267 (1952). 


2. R.A Cohn and J. D. Kurbatov, Phys. Rev. 78, 
318 (1950). 
3. P. Zweifel, private communication. 


Microfilm copy of complete manuscript of 94 
pages, $1.18. Enlargements 6" x 8", 10¢ per page. 
Library of Congress card number MicA53-2091. 


POTENTIAL THEORY 
OF THE GEOMAGNETIC FIELD AS RELATED 
TO THE EARTH’S FLUID CORE 


(Publication No. 6321) 


Charles J, Swift, Ph.D. 
University of Pennsylvania, 1950 
Supervisor: W. M. Elsance 

Theories placing the source of the earth’s mag- 
netic field inside the fluid core pose the problem of 
extrapolating the surface field down to the core sur- 
face. In insulators the magnetic field is the gradient 
of a scalar potential. We develop here a method of 
extrapolating a field which is given on the surface 
within a circular area of limited extent. The ob- 
served local “foci” of the field give rise to strongly 
convergent series with most of the potential in the 
first term if the area is suitably chosen, Extrapola- 
tion graphs are given and applied to a few cases for 
the earth’s field which show that secular variation 
fields reach the same order of magnitude at the core 
as the main dipole. Extrapolation through a weakly 
conducting mantle and “ridge” types of surface poten- 
tials are also considered, 

A second part deals with fluid flow in the core and 
its internal fields. For a highly conducting fluid (skin 
depth zero) the coupling equation for the spherical 
harmonic surface field components with two series of 
velocity vector components is developed, The velocity 
is not fully determined by the magnetic field. Calcu- 
lations of velocity are made for a simple case and 
give an RMS surface velocity of about .04 Cm/sec. 
From the method this appears to be a lower limit. 
For measurable dissipation of energy in the fluid by 
Joule heat, we find that the measurable effects deal 
with wide “shallow” fields that can be treated one- 
dimensionally (vertically), Certain illustrative exam- 
ples of this are considered in detail. 


Microfilm copy of complete manuscript of 44 
pages, $1.00. Enlargements 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-2092. 





1228 


PHYSICS 





PHYSICS, ELECTRONICS 
AND ELECTRICITY 


MICROWAVE SPECTROSCOPY 
IN THE X BAND REGION: THE X BAND 
MICROWAVE SPECTRUM OF HEAVY WATER 


(Publication No. 6377) 


Harry Delavan Crawford, Ph.D. 
University of Minnesota, 1953 


A brief historical review is given first to indicate 
the birth of microwave spectroscopy before World 
War II and its continued expansion after the war. 
Stark modulation is described briefly and then inves- 
tigated in greater mathematical detail. 

The results of this mathematical investigation 
are: 
1, the best of all rectangular Stark modulating 
voltages is shown to be a square wave; 

2. the line shapes are preserved if the Stark volt- 
age is sufficiently large; 

3. an expression for the minimum detectable ab- 
sorption coefficient is devived in terms of all length, 
crystal current, and band width of the receiver. This 
relation involves R, the crystal impedance and F, the 
overall noise figure, 

These latter two quantities are difficult to meas- 
ure separately but they enter as a ratio. The use of 
a noise diode then provides, it is shown, a relatively 
easy evaluation of this ratio and hence of the mini- 
mum detectable absorption coefficient. 

The spectrometer built at Minnesota is briefly de- 
scribed and values of the minimum detectable ab- 
sorption coefficient for it are quoted. The spectro- 
meter also contains apparatus for the measurement 
of absorption frequencies. Errors, both random and 
systematic, enter into the determination of the fre- 
quency. These errors are evaluated and values are 
given for the absorption lines measured. 

The spectra of D,O and HDO which were observed 
in this region is given. A line supposedly due to D,O 
was observed at 8884.83 ¢ .07 mc/s. A line known to 
be caused by HDO appeared at 8577 mc/s in all sam- 
ples of DA. This was due to the impossibility of 
present experimental techniques to obtain absolutely 
pure D2O, This difficulty was observed at this and 
other laboratories. 

To identify the line at 8884.83 mc/s a dilution 
technique was followed in which a “pure” sample of 
D2O was diluted in known amounts. The ratio of the 
concentration of D,O and HDO calculated were ob- 
served to follow approximately the ratio of intensity 
of the lines at 8884.83 and 8857 mc/s observed. 
Hence, the conclusion that D,O is responsible for the 
line at 8884.83 mc/s. 

The microwave spectroscopy group at M,I.T. have 
measured a sufficient number of HDO lines and con- 
clude that the present tables for HzO, HDO and D,O 
are in error due to the neglect of centrifugal stretch- 
ing. Therefore, accurate identifieation of the lines 
from table was not possible. On the basis of these 
measurements the group at M.I.T. predicted a line at 
8835 mc/s due to HDO. A weak line was actually 


found at 8837.22 ¢ .12 mc/s. Finally the line at 8577 
mc /s due to HDO was measured in an attempt to in- 
crease the accuracy. The result is 8577.80 t .08 
mc/s. 

Two proposals for future research are given. One 
has to do with the possibility of observing free radi- 
cals in the presence of a low pressure discharge. 

The second has to do with the construction of a more 
sensitive microwave spectrometer using a weakly 
oscillating feedback system at the microwave length. 
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A STUDY OF THE CATHODOLUMINESCENCE 
OF SEVERAL ALKALINE EARTH OXIDES 


(Publication No. 6052) 


Harold Wells Gandy, Ph.D. 
University of Missouri, 1953 


Spectral and time decay measurements have been 
made on the cathodoluminescence from MgO, SrO, and 
(BaSr)O samples in a sealed-off high vacuum tube. 
These studies were made with the sample tempera- 
ture ranging from a liquid air temperature to room 
temperature and above. 

MgO was studied in both crushed crystal and single 
crystal forms. Bands of luminescence were found at 
photon energies of 5.2 ev, 3.6 ev, 2.7 ev, 2.3 ev and 
2.1 ev. The 5.2 ev band intensity may be increased by 
heating the sample in oxygen or decreased by heating 
it in vacuum, The intensities of the 2.7 ev, 2.3 ev, 
and 2.1 ev bands may be enhanced by heating the sam- 
ple in Mg vapor, or reduced by heating in oxygen, 
Decay measurements indicate that photoconductivity 
should accompany excitation of the 3.6 ev band. 

Luminescence bands have been observed from a 
SrO sample at photon energies of 4.9 ev, 3.7 ev, 3.2 ev, 
and 2.4 ev. The intensity of the 4.9 ev band increases 
with thermionic activity of the sample, whereas the 
intensity of the 3.2 ev band decreases. Suggestions 
are made concerning the possible luminescence mech- 
anisms of the 4.9 ev and 3.2 ev bands, 

Band maxima were found at photon energies of 
4.2 ev, 3.1 ev, 2.6 ev, and 2.1 ev bands had different 
decay times at the same sample temperature. These 
data are compared with similar results obtained for 


SrO and BaO, 
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UNDERWATER ULTRASONIC SCATTERING 
BY A RADIAL CYLINDRICAL 
TEMPERATURE GRADIENT 


(Publication No. 6350) 


Paul Ernest Grant, Ph.D. 
Brown University, 1953 


The scattering effect on a one megacycle under- 
water ultrasonic beam by a radial cylindrical tem- 
perature gradient is studied as a function of position 
and gradient strength. Because of the presence of 
free convection currents it is necessary to make a 
0 - 1 minute time study of both the temperature and 
scattering distributions. From these time studies 
average (0 - 1 minute) temperature and scattering 
distributions are constructed, and it is found that a 
possible diffractive transition region exists between 
temperature gradients of 14.5 and 26.5 °C/cm. In 
addition, there is evidence that a transition from 
wave to ray acoustics occurs as one goes from gra- 
dients of 26.5 to 36.5 °C /em. 
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THE INFLUENCE OF EXCESS OXYGEN 
ON THE SECONDARY ELECTRON EMITTING 
PROPERTIES OF MgO SINGLE CRYSTALS 


(Publication No. 6391) 


Kaworu Carl Nomura, Ph.D. 
University of Minnesota, 1953 


It has been observed that the color of MgO thin 
film surfaces has a strong influence on the secondary 
emission, The color of the films has been ascribed 
to the presence of “color centers” in the MgO layer. 
It has been suggested that the secondary electron 
yield may be correlated with the density of color 
centers. Because of experimental difficulties arising 
from irregularities in the polycrystalline thin films 
of MgO the study of this correlation has met with 
little success. In this thesis, the proclem was ideal- 
ized somewhat by making a corresponding study of 
MgO single crystals. In particular, the influence of 
color centers produced by stoichiometric excesses of 
oxygen in MgO on 6 was investigated. Secondary 
electron emission is a two stage process: 

(a) The production of the secondaries internal to 
the solid and 

(b) The migration and escape to the vacuum. 
Color centers may influence either or both processes. 

Single crystal slabs were colored additively with 
excess oxygen by heating them in a known pressures 
of oxygen at 1250° C for several hours until the den- 
sity of excess oxygen was essentially homogeneous 
throughout the volume of the crystals. The density 
of the excess oxygen in the crystals was determined 
by optical means using Weber’s determination of the 
constants in Smakula’s formula. 


A pulse technique especially adapted for the meas- 
urement of the secondary electron yield of insulators 
was developed. This method uses a continuous, uni- 
form current density, primary electron beam of a few 
microamperes. Positive pulses having amplitudes of 
of the order of 75 volts, a few microseconds in dura- 
tion and duty cycles of about 200 cps were applied to 
the collector electrode. The electron current signals 
resulting from the application of the pulses were am- 
plified and displayed on a cathode ray oscilloscope. 
An analysis of the method given in the thesis shows 
that this method will provide reliable determinations 
of the true secondary electron yield independent of 
the reflected primaries. 

The secondary electron yields of several crystals 
containing excess oxygen were measured using the 
pulse technique and it was found that the yield de- 
creased with increasing excess oxygen content in the 
crystals ranging from 6 max = 8.0 for stoichiometric 
crystals tod max = 5.3 for crystals containing 2 x10" 
excess oxygen atoms/cm*, A possible explanation for 
the reduction in the yield is presented based on a cap- 
ture process of the internal secondaries by the trapped 
holes in the non-stoichiometric crystals. The capture 
cross-section for this process is not known but its 
estimated upper limit gives reasonable results. The 
results are also consistent with a process in which 
the trapped holes are regarded as scattering centers 
which give rise to greater energy losses than occur 
in the stoichiometric crystals. 
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THE GROWTH OF PRE-BREAKDOWN CURRENTS 
IN HIGH BREAKDOWN STRENGTH GASES 


(Publication No. 6422) 


Marvin Lee Reeves, Ph.D. 
University of Washington, 1953 


Measurements of pre-breakdown currents have 
been made in iso-pentane, sulfur hexafluoride, silicon 
tetrachloride and carbon tetrachloride, The currents 
in sulfur hexafluoride and carbon tetrachloride were 
found when plotted on a semilogarithmic graph of cur- 
rent vs. electrode separation to have the form asso- 
ciated with simultaneous attachment and ionization 
processes. They exhibited an initially decreasing 
slope and at low E/p saturation. The current in sili- 
con tetrachloride was found to have an initially de- 
creasing slope but saturation was not observed. The 
current in iso-pentane showed straight lines ona 
similar plot. Values of positive and negative ion for- 
mation coefficients were found by fitting theoretical 
equations to the experimental data. 

An equation for the current in a uniform field for 
the case of ionization, attachment, dissociation and a 
secondary process at the cathode is developed. This 
equation predicts that there will be a minimum value 
of E/p for electron attaching gases below which 
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breakdown will not occur, This is verified by exper- 
imental data. 

The relative breakdown strength of silicon tetra- 
chloride was determined also. 


Microfilm copy of complete manuscript of 62 
pages, $1.00. Enlargements 6° x 8", 10¢ per page. 
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FERROMAGNETIC RESONANCE IN METALS 
(Publication No. 6428) 


James Arthur Young, Jr., Ph.D. 
University of Washington, 1953 


One of the basic problems of ferromagnetic reso- 
nance is the determination of the damping mechan- 
isms responsible for the observed line shapes. In 
order to obtain a greater amount of information about 
these mechanisms, we measure 

(a) both the change in Q and the resonant frequency 
of a cavity resonator containing a ferromagnetic sam- 
ple, and 

(b) both the parallel and perpendicular field cases 
with no differences in experimental equipment and 
procedures between the two cases except the neces- 
sary change in direction of the applied steady mag- 
netic field. 

The new feature of these experiments is that by 
means of these four measurements the damping term 
parameters are overdetermined which makes possi- 
ble a check on the consistency of the phenomenolog- 
ical theory and, also, should allow a choice to be 
made among the damping terms empirically intro- 
duced into the phenomenological theory. Neither of 
these aims could be accomplished from other exper- 
iments where a single quantity is measured for one 
orientation of the specimen. The experiments are 
performed at room temperature using a frequency of 
approximately 9200 mc/s with the plane test speci- 
mens of nickel or supermalloy forming the side or 
end walls of a reflection type rectangular cavity ex- 
cited in the TEoi2 mode. 

Certain discrepancies were discovered during 
this investigation: 

(a) the ratio of the maximum value of the absorp- 
tions for the parallel and perpendicular field cases 
was greater than that predicted by theory, and 

(b) the shape of the absorption and dispersion 
curves for the perpendicular field case was different 
from the theoretical curves, 

The solution to most of these discrepancies was 
found by extending the theory of wave propagation in 
a magnetically biased ferromagnetic medium to in- 
clude the effects of energy absorption by conductivity 
and damping mechanisms and then applying these re- 
sults to the cavity problem. The medium is now de- 
scribed by a complex permeability tensor rather than 
the complex permeability coefficient previously used 
for the interpretation of the measurements obtained 
from cavity resonators. With this new treatment the 
results for the parallel field case are unchanged from 


those previously obtained, while the changes predicted 
for the perpendicular case are just those necessary 
to explain the observed curve shapes in the region 
where the static magnetization is saturated. 

The second consequence of the newer theory is that 
now the measurement of the ratio of energy absorption 
in the parallel field case compared to the perpendic- 
ular field case allows a choice to be made from among 
the empirical damping mechanisms. The results sug- 
gest that Bloch damping is preferable to Landau-Lif- 
shitz damping for ferromagnetic resonance. 

We have been able to determine experimentally the 
values for the reference quantities, i.e., the zero from 
which to measure the absorption and dispersion curves 
for the parallel and perpendicular field cases. Within 
experimental error the value for these reference quan- 
tities is that predicted by theory. 

The remaining discrepancies which we observe 
have to do with certain features of the perpendicular 
field curves occurring in the region where the theory 
is not expected to be valid, namely when the steady 
magnetization in the sample has not reached its satu- 
ration value. A large minimum in the frequency shift 
curve which depends markedly on the treatment of the 
sample is observed at low values of the applied steady 
magnetic field. 


Microfilm copy of complete manuscript of 108 
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PHYSICS, NUCLEAR 
TIME AND DIRECTIONAL DEPENDENCE 
OF THE FLUX OF PRIMARY HEAVY NUCLEI 


(Publication No. 6131) 


George W. Anderson, Jr., Ph.D. 
University of Minnesota, 1953 


A new technique using “plate movers” has been de- 
veloped and successfully employed in an emulsion 
study of the time dependence of the flux of primary 
heavy nuclei (Z210). The time of incidence has been 
determined for 1110 nuclei recorded during an ex- 
ceptionally favorable balloon flight lasting from 1956 
(CST) July 31, 1952 to 1333 (CST) August 1, 1952. 

It is shown that the flux remained constant during 
that time, except for statistical fluctuations of the 
order of 10 percent. The “day-night” difference is 
found to be 6 ¢ 8 percent, in contrast to some previous 
measurements of 100 to 200 percent made by cruder 
methods. It is shown that without plate movers or 
without accurate and reliable pressure information, 
the measurement is quite liable to error. It is sug- 
gested, therefore, that the hypothesis of large sporadic 
effects, if based on previous measurements, be with- 
held until further evidence for them is found by the 
new techniques. 

The possibility is investigated that a small 
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(~20 percent) peak in the flux occurs at about noon, 
but it is concluded that a series of experiments of 
greater statistical accuracy than this one would be 
needed to establish such a result, Both counter and 
emulsion evidence for this effect has been presented 
recently by other workers. 

Both the azimuth angle and Zenith angle distribu- 


tions of the flux have been studied in this experiment. 


The azimuthal asymmetries found are shown to be 
consistent with those expected on the basis of ran- 
domness, For the level part of the flight, the ob- 
served asymmetry is 7 percent, and the expected 
value is 6 percent. The zenith angle distribution is 
used to study the absorption of the flux in the atmos- 
phere. The attenuation mean free path is found to be 
19 g/cm’, and is shown to remain constant within ex- 
perimental error between 20 and 60 g/cm’ of atmos- 
pheric depth. 

The flux of heavy nuclei (Z210) from the vertical 
at 18.5 g/cm? is found to be 1.67 x 10~*/cm*-sec- 
ster, in good agreement with previous absolute flux 
measurements in this laboratory. It is shown that 
use of the plate mover technique permits more ac- 
curate values of the absolute flux to be determined 
than was previously possible. 


Microfilm copy of complete manuscript of 88 
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ELECTRON CAPTURE BY PROTONS 
PASSING THROUGH A GAS 
OF HYDROGEN MOLECULES 


(Publication No. 6405) 


James Hughes Brown, Ph.D. 
University of Washington, 1953 


The cross section for capture of electrons by 
slow protons passing through a gas of hydrogen mol- 
ecules is calculated using the method of perturbed 
stationary states. In order to simplify the very com- 
plicated five body problem, the molecule is treated 
as two atoms and the capture from each of the atoms 
is computed separately. However, the effect of the 
extra atom in the molecule is partially included by 
arbitrarily increasing the charge on the atomic pro- 
ton until the electron binding energy is equal to the 
binding energy in a molecule. The capture process 
is then a non-resonance process and the “onset en- 
ergy” characteristic of such processes is also ob- 
tained in this case. 

The electronic wave functions which form the 
basis for the method of perturbed stationary states 
are obtained by a variational calculation. The form 
of the functions is determined by using the known 
hydrogen molecular ion fuctions as a guide. After 
accounting for the different charges on the two pro- 
tons, the functions are varied to produce a minimum 
expectation value for the electronic energy in each of 
the two lowest states. 

The results give only qualitative agreement with 


experimental values. At low energies the calculated 
cross section is low by a factor of about five to ten. 
Further, the peak in the experimental curve is not ob- 
tained in the calculation. 

The reason for such poor agreement apparently 
lies in the choice of wave functions. The results are 
rather sensitive to the functions chosen and the three 
body model used is simply inadequate. An attack on 
the full five body problem should probably be made if 
quantitative agreement with experimental values is to 
be achieved. 


Microfilm copy of complete manuscript of 69 
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THE EXPERIMENTAL DETERMINATION 
OF DIFFERENTIAL CROSS SECTION 
FOR THE ELASTIC SCATTERING OF DEUTERONS 
BY HELIUM-THREE AS A FUNCTION 
OF SCATTERING ANGLE 
AND INCIDENT DEUTERON ENERGY 


(Publication No. 6136) 


Robert James Sidford Brown, Ph.D. 
University of Minnesota, 1953 


Differential cross sections have been measured at 
laboratory energies of 1.0, 1.5, 2.0, 2.5, 3.0, and 3.25 
Mev and at center-of-mass angles of 45 to 125 degrees 


for deuterons elastically scattered by He*. 

The scattering took place in a small-volume scat- 
tering chamber, which has a volume of about 200 cc. 
Scattered particles were detected by a proportional 
counter filled with argon and carbon dioxide. 

The deuteron beam was produced by the Minnesota 
electrostatic generator. The deuteron energy at the 
point of scattering in the chamber was controlled to 
within about twenty kilovolts. Most of this uncertainty 
in energy was due to the uncertainty in the determina- 
tion of the energy lost by the beam in passing through 
a gas-retaining window on entering the scattering 
chamber. 

Gas pressure in the chamber was measured with 
a differential manometer of the diaphragm-linkage 
type. This instrument was calibrated against oil- and 
mercury manometers. 

The He* was handled by means of a mercury Toep- 
pler pump. The He’® was repurified after each use of 
several hours in a charcoal trap immersed in liquid 
nitrogen, The five and one-half percent impurity of 
He* was determined by means of a mass spectrometer. 

A ten-channel differential pulse-height discrimi- 
nator was used to help identify the particles producing 
pulses in the proportional counter, 

A current integrator, which measures and controls 
the beam charge collected for a run, and which indi- 
cated the beam current, is described. A circuit and 
procedure for calibration of the current integrator is 
given, 

The procedure for taking and interpreting the data 
is discussed. The experimental uncertainties due to 
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Several kinds of backgrounds are shown to be larger 
than uncertainties from all other sources. Back- 
ground subtractions are made for counts due to 
charged particles in the counter recoiling from neu- 
trons. Corrections to the data are made also for 
particles scattered more than once in the chamber. 
The operation of the equipment was checked by meas- 
uring cross sections for scatterings that have been 
investigated previously. 

Cross sections, plotted as functions of angle for 
various energies, showed minima at about ninety de- 
grees, shifting to slightly higher angles for higher 
energies, At all energies cross sections rise 
sharply with angle for angles over 100°. Cross sec- 
tions decrease steadily with increasing energy. For 
3.25 Mev the smallest value for cross section is 16 
millibarns (at 100°) and the highest is about 80 milli- 
barns (at either 45° or 125°). 

For most angles and energies the results are con- 
sidered accurate to within a probable error of four 
percent. For some data at low angles and intermedi- 
ate energies, or where recoiling He* nuclei instead of 
scattered deuterons were counted, errors of three 
percent were assigned. Where the cross sections 
were lowest the assigned errors are from five- to 
seven percent. 

Cross sections for the scattering of deuterons by 
He* and by H® (measured previously) are compared. 
These are also compared to calculated coulomb cross 
sections, which are less than one-fourth as large as 
the observed cross sections for angles over 709°, Ex- 
cept at the lowest angles and energies, the cross sec- 
tions for the scattering of deuterons by He’ and H’ do 
not differ by more than would be allowed by the as- 
signed experimental errors of the two measurements. 
However, the cross sections, particularly in the re- 
gion of the minimum in the plot as function of angle, 
appear to be somewhat higher for H* than for He* 

There is no indication of a resonance when the 
cross sections are plotted as functions of energy. 
Considerations are presented showing that it is im- 
probable that there is an excited state in the com- 
pound nucleus Li’ at an energy available for the pres- 
ent experiments. 
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BREMSSTRAHLUNG AND ELECTRON SCATTERING 
CROSS SECTIONS IN GOLD FOR 247 MEV 
POSITRONS AND ELECTRONS 


(Publication No, 5959) 


Philip Chapin Fisher, Ph.D. 
University of Illinois, 1953 


The absolute cross sections for gold for the top 
40% of the bremsstrahlung spectrum have been 
measured for electrons and positrons of 247 mev. 
mean energy. A magnetic cloud chamber containing 
two Au foils was used. The foils were positioned to 


intercept an electron or alternately a positron beam 
provided by a magnetic field analysis of the electron- 
positron pair members produced in a Pb foil situated 
in the x-ray beam of the 300 mev. betatron, 

With the possible exception of the top 2% of the 
spectrum, electron and positron bremsstrahlung were 
the same. For fractional quantum energies in the in- 
terval .604 to .927 the Bethe-Heitler’ spectrum is 
8.7 + 2.3% above the experimental spectrum. In the 
same interval the Maximon-Bethe- Davies” theory 
agrees with experiment, 

Scattering by electrons was also observed as a 
function of energy of the struck or lowest energy elec- 
tron. For these particles having energies between 
20 and 130 mev., the scattering cross section ratios 
of experiment to theory are .96 + .06 and 1.06 + .08 
for incident electrons and positrons respectively.” 
The cross section ratio of electrons to positrons in 
the same energy interval is 1.31 5 .13 for experiment 
and 1.46 for theory. All errors are probable errors. 

This work was supported by the joint program of 
the ONR and the AEC. 
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THE DIRECTIONAL CORRELATION 
OF THE NI” GAMMA-GAMMA CASCADE 


(Publication No. 5984) 


Joel Smith Lawson, Jr., Ph.D. 
University of Illinois, 1953 


Recently reported values’ of the anisotropy of the 
Ni” gamma-gamma cascade have been in disagree- 
ment with the theoretical prediction. For the remeas- 
urement of this anisotropy a conventional coincidence 
set-up was used, employing Nal(T1) scintillation 
counters as detectors. A pile-irradiated, metallic 
cobalt source was used. 

Scattered quanta were discrimminated against in 
two different ways, first by using absorbers in front 
of the counters and low discrimminator levels, sec- 
ondly, by using high discrimminator levels and no 
absorbers, The measured values of the anisotropy 
were found to be different in the two arrangements, 
However, an experimental determination of the effec- 
tive solid angle of the counters, in the two set-ups, 
showed that they were also different. When this was 
taken into account, the two methods agreed, giving an 
average value of the anisotropy of 0.1671 0.003, in 
good agreement with theory. It is believed that the 
reason for the disagreement of the earlier measure- 
ments was the manner in which the determination of 
the effective solid angle was made, 
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Ruetschi, Physical Review 87 (379) 1952. 
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ANGULAR DISTRIBUTION OF PROTONS 
FROM THE REACTION Na’(d,p)Na™ 


(Publication No. 6554) 


Philip Shapiro, Ph.D. 
State University of Iowa, 1953 


The angular distribution of several of the proton 
groups from the Na’(d,p)Na™ reaction was studied 
using 3 Mev. deuterons. The results were compared 
with the Butler’ theory of the angular distributions 
from (d,p) reactions. 

A value of 1n = 2 is assigned to the orbital angu- 
lar momentum of the neutron captured in the forma- 
tion of the ground state of Na™ from Na”, Since the 
available evidence indicates that the parity of the 
ground state of Na™ is even, a value of 1p = 2 implies 
that the ground state of Na’ has also even parity. 

The two proton groups resulting when Na™ is pro- 
duced in the 0.472 Mev. and 0.564 Mev. excited states 
could not be resolved. The angular distribution of the 
sum of these two groups could not be uniquely inter- 
preted. The author favors the interpretation that one 
of these levels is formed by capture of a neutron with 
1p = 0 and the other by capture of a neutron with 
1, = 2. Then both levels would have even parity, the 
possible spin values being 1 or 2 for one of the levels 
and 1, 2, 3 or 4 for the other level. 

The data on the 1.341 Mev. level in Na™ indicates 
that it is formed by capture of a neutron with 1p = 0. 
Hence this level has even parity and a spin of either 
1 or 2, 


1.S. T. Butler, Proc. Roy. Soc. (London), A208, 
559 (1951), 


Microfilm copy of complete manuscript of 36 
pages, $1.00. Enlargements 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2104 


CROSS-SECTION AND ANGULAR DISTRIBUTION 
OF Li’ (n,a)H* 


(Publication No. 6254) 


James Blount Weddell, Ph.D. 
Northwestern University, 1953 


The angular distribution and reaction cross-sec- 
tion of Li*(n,a)H* have been measured at energies 
between 1.1 and 2.5 Mev in order to extend the utility 
of this reaction as a neutron spectrometer and to 
provide data for its theoretical analysis. 


To find the angular distribution, or differential 
capture cross-section, photographic plates containing 
enriched Li° were exposed to unidirectional neutrons 
at energies 1.1, 1.5, 2.0, and 2.5 Mev. The neutrons 
were produced by bombarding normal lithium with 
protons accelerated in a Van de Graaff electrostatic 
generator, 1500 alpha-triton tracks were measured 
microscopically, at each energy. Each track was 
corrected for various geometrical factors, and was 
assigned a Statistical weight equal to the reciprocal 
of the probability that it satisfied the selection cri- 
teria. The results were corrected for the estimated 
backgrounds due to epithermal neutrons and to the 
secondary group of neutrons associated with the 
0.433 Mev excited state in Be’, 

We plotted the weighted number of tracks having 
the neutron-triton angle ? o in the center-of-mass 
system in each interval of 10°, and normalized the 
histogram to a total area equal to the reaction cross- 
section in barns, Thence we found the differential 
cross-section by dividing each bar of the histogram 
by the corresponding solid angle in steradians. This 
result was fitted to a yield function of the form Y’ = 
A’ +B’ cos $,+C’ cos’@ 5; at 1.5 Mev a term 
(D’ cos* $,) was required. From these coefficients 
we conclude that the s and p components of the neu- 
tron wave function interact with the Li® nucleus, ex- 
cept for d interaction at 1.5 Mev. 

The cross-sections were determined by exposing 
the same plate to neutrons of 0.6 Mev and one of the 
higher energies; in each 400 tracks with ?, < ~ 68° 
were measured. These are partly resolved by total 
length into two groups, the areas of which have the 
same ratio as the respective differential cross-sec- 
tions integrated from 9g = 0° to¢?g = 689. From the 
known value of the capture cross-section d ¢ at 0.6 
Mev and the angular distributions already found, we 
calculated 0, at 1.1, 1.5, and 2.0 Mev. At 2.5 Meva 
background of tracks probably caused by recoil pro- 
tons prevented a measurement. Our values agree 
with those of F. L. Ribe; the poor resolution of the 
groups at 1.1 Mev reduced the accuracy of our meas- 
urement, and we have reported the more precise re- 
sult of Ribe. 

We tabulate below the values of the coefficients of 
the yield functions, in barns/steradian, and those of 
Oc in barns. 


En ) 
Mev A’ B’ Cc’ Oc 


1.1 .0207.003 .012+.002 .0065-.0010 .28-.03 


1.5 .0304.005 .00191.0005 -.0147.002 .32-.06 


2.0 .021+.003 .0717.019 -.0017~.0005 .27-.04 


2.5 .0191.003 .0077.002 -.0147.003 .19-.02 


a , 
At 1.5 Mev, D’ = .029 - .005. Result of Ribe. 
Microfilm copy of complete manuscript of 116 
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THE EFFECT OF DIETARY NITROGEN 
AND CARBOHYDRATE ON FECAL NITROGEN 
AND CARBOHYDRATE EXCRETION IN THE 
ABSENCE OF PANCREATIC JUICE IN DOGS 


(Publication No. 6188) 


Bennett Jay Cohen, Ph.D. 
Northwestern University, 1953 


Existing information fails to show whether the 
fraction of ingested protein and carbohydrate lost in 
the feces in the absence of pancreatic juice varies 
with the type and/or the amount fed, despite the 
demonstration of absorptive defects for one or both 
of these nutrients in pancreatic deficiency inmanand 
in dogs. Furthermore, existing information fails to 
provide a direct test of the generally accepted belief 
that the function of pancreatic juice in assimilation is 
digestive only. For example, whether dietary amino 
acids and simple sugars are as well absorbed in pan- 
creatic deficiency as they are normally, an expected 
occurrence if pancreatic juice functions only in di- 
gestion, has not been determined. 

During the present investigation, varying amounts 
of corn starch, sucrose, crude casein, horsemeat, or 
a mixture of amino acids, added to a control mixed 
diet, were fed to normal dogs and to dogs deprived of 
external pancreatic secretion by surgical removal of 
all but the tail of the pancreas. Total fecal nitrogen 
and reducing sugar were measured on aliquots from 
feces collected during the last five days of seven day 
feeding periods. The resulting data were analyzed to 
show whether the fractjon of ingested nitrogen or 
carbohydrate lost in the feces varied with the type 
and/or the amount fed, and whether net absorption of 
these materials in pancreatic deficiency differed from 
that observed in the normal controls. 

In three to eight normal dogs neither fecal nitro- 
gen nor reducing sugar differed from the control ex- 
cretion when 50 and 190 grams ofan amino acid mix- 
ture or crude casein, 200 grams of horsemeat, or 100 
grams of sucrose were added to the control mixed 
diet, while fecal reducing sugar increased by only 
1.7 grams when 90 grams of corn starch were added. 
Thus, all of these nutrients were nearly, if not com- 
pletely absorbed by normal dogs. 

In four to six dogs deprived of pancreatic juice, 
fecal nitrogen and reducing sugar excretion did not 
differ from that of the control diet alone when 100 
grams of amino acids or 25 to 75 grams of sucrose 
were added to the control diet. However, fecal ni- 
trogen excretion increased in linear fashion with in- 
takes when 100 and 200 grams of horsemeat, or 25 to 
75 grams of crude casein were added to the control 
diet, and fecal reducing sugar increased linearly with 
dietary intakes of 22.5 to67.5 grams of corn starch 
added to the control mixed diet. Thus, dietary amino 
acids and sucrose appeared to be completely ab- 
sorbed, as they are normally, while net absorptive 
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defects for horsemeat, casein, and corn starch were 
29.8 per cent, 40.6 per cent, and 35.4 per cent of the 
intakes of each respectively. 

These findings suggest that the fraction of dietary 
nitrogen or carbohydrate lost in the feces in pan- 
creatic deficiency varies with the type fed, since 
amino acids and sucrose, but not horsemeat, casein, 
or corn starch were completely absorbed. In addi- 
tion, the per cent fecal loss of ingested horsemeat, 
casein, and corn starch appeared to be constant over 
a considerable intake range. Finally, the finding 
that amino acids and sucrose were completely ab- 
sorbed supports the conclusion that pancreatic juice 
has only a digestive function in protein and carbo- 
hydrate assimilation. 
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THE EFFECT OF INCREASED ATMOSPHERIC 
PRESSURES AND THE INHALATION OF 
95 PER CENT OXYGEN AND HELIUM - 
OXYGEN MIXTURES ON THE VIABILITY OF 
THE BOWEL WALL AND THE ABSORPTION 
OF GAS IN CLOSED LOOP OBSTRUCTIONS 


(Publication No. 6171) 


Frederick Samuel Cross, Ph.D. 
University of Minnesota, 1953 


The purpose of this study was to evaluate the ef- 
fect of increased atmospheric pressures on the 
maintenance of viability of the bowel wall and the 
absorption of gas from closed loop obstructions. 

Healthy mongrel dogs weighing 8 to 11 kilo- 
grams were used. Two closed small bowel loops, 
75 centimeters in length, were made in each dog 
after stripping the bowel clean, and 150 cubic centi- 
meters of air were injected into each loop. At the 
close of each experiment, the residual air in the 
loops was aspirated, and the per cent absorption was 
calculated. The following groups of experiments 
were set up: 


Dogs with closed loop obstructions breath- 
ing air at pressures of 1 to 4 atmos- 
pheres for periods of 6 to 24 hours. 


Group l. 


Dogs with closed loop obstructions breath- 
ing 95 per cent oxygen at pressures of 1 
to 2 1/2 atmospheres for periods of 6 to 
12 hours. 


Group 2. 


Dogs with closed loop obstructions breath- 
ing helium-oxygen mixtures at 1 to 2 at- 
mospheres for periods of 6 to 24 hours. 
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Observations on the effect of increased at- 
mospheric pressure on the maintenance 
of viability of the bowel in closed loop ob- 
structions. 


It was found that the absorption rate of injected 
air from closed loops was increased under condi- 
tions of increased atmospheric pressure, no matter 
what gas was inhaled, the magnitude of the increase 
being directly proportional to the increase in atmos- 
pheric pressure. Dogs breathing air at 1 atmosphere 
pressure absorbed only 10.4 per cent of the injected 
gas in 24 hours compared to 27 per cent at 2 atmos- 
pheres, 34 per cent at 3 atmospheres, and 42 per 
cent at 4 atmospheres pressure. 

Ninety-five per cent oxygen gave the best ab- 
sorption rates of gas from the closed loops whether 
breathed at 1 atmosphere pressure, or under condi- 
tions of increased pressure. Forty-five per cent of 
the gas was absorbed in 6 hours at 2 atmospheres 
pressure, 57 per cent at 1 atmosphere for 12 hours, 
and 63 per centof the gas in the loops was absorbed 
when oxygen was breathed for 12 hours at 2 atmos- 
pheres pressure. The limiting factor in the use of 
oxygen was the onset of oxygen intoxication. The 
dogs tolerated 95 per cent oxygen at 2 atmospheres 
for 6 hours, orfor 12hours at 1 atmosphere well, but 
the incidence of oxygen intoxication was high in those 
dogs breathing oxygen for 6 hours at 2 1/2 atmos- 
pheres or for 12 hours at 2 atmospheres pressure. 

This oxygen intoxication could be avoided when 
the dogs breathed helium-oxygen mixtures, but the 
absorption rates of the bowel gas were up to 17 per 
cent less than with oxygen for any given pressure or 
time period. The helium diffused into the bowel as 
the nitrogen diffused out, and the distention was 
maintained. 

According to well known physical principles, the 
volume of a gas is inversely proportional to the pres- 
sure. If the pressure is doubled, the volume is re- 
duced to one-half. The benefits of such reduction in 
gas volume in closed loops under increased atmos- 
pheric pressure was readily apparent. In only 6 ofa 
total of 60, or 10 per cent of closed loops containing 
150 cubic centimeters of gas in dogs breathing air 
at 2 to 4 atmospheres were there any signs of im- 
paired viability. On the contrary, in dogs maintained 
for 24 hours under only 1 atmosphere pressure, 19 
of 27 obstructed loops, or 70 per cent showed loss of 
viability. In long term experiments, only 1 out of 8 
dogs with similar obstructions survived for 66 hours 
without severe changes in the bowel wall. Under 3 
to 4 atmospheres pressure, 6 out of 8 dogs survived 
over 66 hours without gangrene of the obstructed 
loops. 

Studies were also carried out on the changes in 
bowel activity with increasing pressure, and the ef- 
fect of the inhalation of 95 per cent oxygen on bowel 
motility. 

In summary not only was there an increased ab- 
sorption of gas from the bowel under conditions of 
increased pressure, but also the viability of the bowel 
wall was well maintained. 
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STUDIES ON HUMAN MELANOGENESIS: 
I. BIOCHEMICAL STUDIES IN NORMAL 


PIGMENT CELLS AND PIGMENT-CELL NEOPLASMS 


Il, BIOCHEMICAL FACTORS REGULATING 
MELANOGENESIS 
Ill. BIOCHEMICAL BASIS OF PIGMENTARY 
DISORDERS 


(Publication No. 6345) 


Thomas Bernard Fitzpatrick, Ph.D. 
University of Minnesota, 1952 


Melanin is derived from the oxidation of the 
amino acid tyrosine by a series of reactions. The 
first two steps in this oxidation are catalyzed by 
tyrosinase, a copper-containing enzyme present in 
the cytoplasm of melanocytes. The characteristics 
of melanocytes, as well as the biochemical factors 
which control melanin formation are discussed. 

Several chemical agents inhibit melanin forma- 
tion. At the present time parahydroxyphenyl com- 
pounds are the most effective inhibitors clinically. 

In normal white skin tyrosinase is present in an 
inhibited state, and in malignant melanomas it exists 
in an active state. Incubation of slices of lightly col- 
ored melanomas in tyrosine produces deeply pig- 
mented specimens. Since other tumors do not give 
this reaction, the procedure may be used as a test to 
aid in the diagnosis of malignant melanomas. 

Biochemical and histochemical studies with junc- 
tional type pigmented nevi have provided presumptive, 
but not conclusive evidence of the presence of an in- 
hibited tyrosinase system. The difficulty of obtain- 
ing large quantities of nevus cells for biochemical 
study has precluded the conclusive proof of an in- 
hibited tyrosinase system in nevi. Recently, a new 
histochemical procedure has been developed for the 
detection of tyrosinase activity in small amounts of 
tissue (less than 20 mg.). This histochemical reac- 
tion consists of the incubation of slices of pigmented 
tissue in tyrosine labelled with c14 with the forma- 
tion of radioactive melanin. Since radioactive tyro- 
sine is soluble in water, and the formed radioactive 
melanin is insoluble in water, it is possible to free 
the incubated sections of radioactive tyrosine and 
measure only the radioactive melanin formed in the 
cytoplasm of the benign or malignant pigment cell. 
Preliminary results with this radioactive histo- 
chemical procedure confirm our previous assump- 
tion that junctional type nevi contain an inhibited 
tyrosinase system and malignant melanomas con- 
tain an active tyrosinase system. Since it is fre- 
quently impossible to establish a specific diagnosis 
of malignancy in actively proliferating, junctional- 
type pigmented nevi, the use of this histochemical 
procedure with radioactive carbon 14 labelled tyro- 
sine may prove to be a chemical method of estab- 
lishing malignancy in suspected pigmented lesions. 
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Furthermore, it may be possible with the use of auto- 
radiographs to selectively localize tyrosinase activity 
in pigment cells and note the actual transition from 
benign to malignant pigment cells in a pigmented 
nevus undergoing malignant change. 
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THE CONTROL OF THERMAL PANTING 
(Publication No. 6216) 


Pyung-Kee Lim, Ph.D. 
Northwestern University, 1953 


There has been considerable disagreement on the 
role played by central and peripheral temperatures 
in the initiation of thermal panting. Some favor a 
central control hypothesis in which it is assumed 
that thermal panting is caused by warm blood stim- 
ulating thermoreceptors in the hypothalamus. Others 
emphasize a peripheral control in which it is believed 
that panting is provoked by stimulation of cutaneous 
thermoreceptors. At present, there is good evidence 
for the existence of “pure central panting,” but we do 
not possess adequate knowledge regarding the exist- 
ence of “pure peripheral panting” or the interaction 
of central and peripheral temperatures in the normal 
production of panting. The present study was under- 
taken in an attempt to clarify these questions in 
anesthetized dogs whose head and body temperatures 
could be controlled independently. 

Mongrel dogs of medium size were anesthetized 
with Moryhine Sulfate and Barbital Sodium. In one 
series of experiments Chloralose was used. Cop- 
per-constantan thermocouples were inserted into the 
hypothalamic area, the subcutaneous tissue of the 
thigh, and the rectum. Each tissue temperature was 
read from a calibrated potentiometer. Two types of 
preparations were used. In the first, the entire ani- 
mal was heated in an air bath whose temperature 
could be thermostatically controlled. In the second, 
only the trunk and limbs of the animal were placed 
in the air bath, the head and neck remaining outside. 
The carotid arterial blood was led through glass 
coils immersed in a thermostatically controlled 
water bath. This arrangement allowed independent 
control of head and body temperatures. 

In a control group of ten animals, the whole body 
was heated in the air bath, and panting began when 
temperatures averaged 41.3, 40.7, and 41.19C in the 
hypothalamus, subcutaneous tissue of the thigh, and 
rectum respectively. 

In a second group of eight animals, the body was 
heated while hypothalamic temperature was kept at 
an average value of 379°C. None of the animals 
panted, although subcutaneous temperature rose to 
44.7°C and rectal temperature to 41.19°C. From 
this result it is concluded 1) that “pure peripheral 
panting” cannot be produced in the anesthetized 
animal. 


In a third group of six animals, the head alone was 
heated. Four dogs panted at a mean hypothalamic 
temperature of 42.8° C, while two failed to pant even 
with a higher hypothalamic temperature. If we com- 
pare the mean hypothalamic temperature at which 
panting started in this group with that for whole body 
heating, we find it to be significantly higher in the 
former. Thus, from these results it is concluded 
2) that “central panting” can be produced in the anes- 
thetized animal and 3) that central and peripheral 
temperatures normally interact to produce thermal 
panting. 

In a fourth group of seven animals, panting was 
established by simultaneously heating head and body. 
In four of these animals, the head alone was then 
cooled while subcutaneous and rectal temperatures 
were kept high. Panting stopped whenever hypothal- 
amic temperature fell below 37°C and reappeared 
on rewarming. This result provides additional sup- 
port for our first conclusion. In the other three 
dogs, the body alone was cooled while hypothalamic 
temperature was kept at its panting threshold level 


. observed in whole body heating. Panting stopped 


whenever subcutaneous temperature fell below 37°C 
and reappeared on rewarming. This result supports 
our third conclusion. 

From the entire group of experiments, the char- 
acteristics of the interaction between the central and 
peripheral temperatures was studied. It was found 
that the central temperature plays a dominant role 
and the peripheral temperature a minor role in the 
initiation of thermal panting in the anesthetized 
animal. 
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VENOUS BLOOD PRESSURE MEASUREMENTS 
DURING EXERCISE BY THE STRAIN GAUGE 
AND PRESSURE AMPLIFIER METHOD 


(Publication No. 6005) 


Rene Herman Rochelle, Ph.D. 
University of Dlinois, 1953 


This study seeks to determine, by the direct 
strain gauge and pressure amplifier method, (1) the 
degree of precision possible in measuring venous 
blood pressure during rest, exercise and recovery; 
and (2) the relative magnitude of the changes that 
occur in venous pressure during exercise and re- 
covery. In addition, there is presented a pilot ex- 
periment to determine whether, in individuals with 
differing degrees of cardiovascular fitness, there 
are also variations in venous pressure during rest, 
exercise and recovery. 

The direct method of venous pressure determina- 
tion involves the catheterizing of the vein and the re- 
cording of the pressure by the strain gauge and 
pressure amplifier. Essentially, this is a means of 
converting pressure to electrical energy, from which 
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a graphical record is made by the use of a brush 
ink-writer. 

Thirteen subjects, normal, healthy male students, 
ages 18 to 26, were tested twice, one week apart. 
Venous pressure recordings were taken at rest, dur- 
ing a five-minute exercise period on the bicycle er- 
gometer at a work load of 11,000 ft. lbs./min., and 
also during a fifteen-minute recovery period. 

Recordings of venous blood pressure were made 
by direct cannulation of the median antecubital vein. 
The initial puncture of the vein was made with a 17- 
gauge needle, through which was placed a plastic 
catheter. After the needle had been removed, the 
catheter was connected to the pressure transducer, 
which contains the strain gauge, by means of a syr- 
inge needle lock inserted at the tip of the catheter. 

The arm, from which venous pressure readings 
were taken, was immobilized by placing it on an 
armboard which was hinged on the upper end inorder 
to lend support tothe upperarm. In obtaining venous 
pressure recordings during the exercise period on 
the bicycle ergometer, the armboard was clamped to 
a small platform, which was arranged on the side of 
the ergometer and could be clamped in position at 
any desired height, in order that the venipuncture 
could be maintained at heart level throughout the 
exercise. 

The conclusions drawn are as follows: 

1. The direct strain gauge and pressure ampli- 
fier method for recording pressures is very reliable, 
the standard error of the mean being 0.69 mm. water. 
The variability of resting venous blood pressure from 
week to week was very small, the standard error of 
measurement beint 5.5 mm. water. The average 
resting pressure for the 13 subjects was 120 mm. 
water, with a range of 73 to 169 mm. water. The 
mean resting pressure of the physically fit group 
was higher, than that of the relatively less fit group 
and the difference was statistically significant. 

2. The variability of exercise venous pressure 
was somewhat increased over that of resting, but 
with proper controls this could be reduced consider- 
ably. The standard error of measurement was 25.0 
mm. water. Every subject exhibited an increase in 
pressure during exercise, with the average increase 
being 118 mm. water, representing an increase of 
92 per cent. The average time of the significant in- 
crease in pressure during exercise was 2.4 minutes. 
The average increase in venous pressure at the time 
of the significant increase was 65 per cent. The rel- 
atively less fit group exhibited a larger increase in 
venous pressure during exercise than the fit, and 
this difference was statistically significant. The rel- 
atively less fit group showed a rapid increase in 
pressure during exercise and reached a significant 
difference in 1.7 minutes. The fit group showed a 
slow progressive increase in pressure and reached 
a significant difference in approximately 3 minutes. 

3. The variability of recovery pressure was in- 
creased over that of resting, the standard error of 
measurement being 14.5 mm. water. Venous pres- 
sure during recovery showed a very rapid drop dur- 
ing the first 3 minutes and then exhibited a progres- 
sively slow decline until a constant level was reached. 


The average recovery time for the entire group of 13 
subjects was 9 minutes. Venous pressure of the fit 
group returned to the basic resting level in 7 minutes 
and of the relatively less fit group in 12 minutes. A 
statistical analysis revealed this difference to be 
significant. 
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A METABOLIC STUDY OF COLD SHOCK 
IN MAMMALIAN SPERMATOZOA 


(Publication No. 6088) 


Wayne L. Ryan, Ph.D. 
University of Missouri, 1953 


A number of investigators have studied the in- 
creased permeability and loss of motility which fol- 
lows the exposure of spermatozoa to sudden temper- 
ature changes. Only one previous study of the me- 
tabolism of cold shocked spermatozoa had been made, 

A comparative study of cold shock in liver cells, 
bacteria (S. aureus), ram spermatozoa and bull sper- 
matozoa was made. Liver cells and bacteria were 
not susceptible to cold shock. Ram spermatozoa 
were less sensitive to sudden temperature change 
than were bull spermatozoa. 

The anaerobic glycolysis, aerobic glycolysis and 
respiration of spermatozoa were found to decrease 
following cold shock. The anaerobic glycolysis of 
spermatozoa was higher in a bicarbonate medium 
than in a phosphate medium. Bicarbonate ions also 
increased the respiration of spermatozoa and pro- 
tected them from cold shock. 

The severity of cold shock was found to be in- 
creased by washing, degrees of temperature change 
and by time of exposure to cold. 

Coenzymes were not completely effective in in- 
creasing the respiration of cold shocked spermato- 
zOa. 

Both purified and crude lecithin protected sperma- 
tozoa against cold shock if the lecithin was added to 
the spermatozoa before subjecting them to cold 
shock. 

The rate of respiration of cold shocked sperma- 
tozoa was increased by lactate and dinitrophenol 
whereas the rate of respiration of normal sperma- 
tozoa was decreased by lactate and dinitrophenol. 
Spermatozoa which have been stored at 10°C. did 
not show temperature shock. The last three obser- 
vations suggested that the endogenous respiration 
was lost during cold shock. The endogenous respira- 
tion has been reported to be essentially phospholipid 
in nature. Determination of lipid phosphorus indi- 
cated a decrease in cold shocked spermatozoa as 
compared to normal spermatozoa. A mechanism by 
which this phospholinid could be lost was suggested 
by adenosinetriphosphatase determinations. It was 
found that adenosinetriphosphatase was increased in 
cold shocked spermatozoa. Attempts to control the 
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increase in adenosinetriphosphatase by the addi- 
tion of chelating agents, were unsuccessful. 
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THE INFLUENCE OF THYROID HORMONE 
ON SKELETAL MUSCLE FUNCTION 


(Publication No. 6241) 


Neena Betty Schwartz, Ph.D. 
Northwestern University, 1953 


The peripheral effects of thyroid hormone have 
not been extensively studied, with the exception of 
its calorigenic action in the resting organism. Little 
is known of the influence of thyroxin on the function 
of various organs and on the energy expenditure in 
the working organ. The purpose of this investigation 
was to obtain information on the effect of hyperthy- 
roidism and hypothyroidism on skeletal muscle func- 
tion by measuring the muscle tension output and in- 
crease in total oxygen consumption resulting from 
stimulation of a single muscle in vivo. 

To four groups of five or six rats each, the fol- 
lowing were administered daily for fourteen days: 

(1) control group, 1 milliliter normal saline sub- 
cutaneously; (2) hyperthyroid group, 50 micrograms 
d,1-thyroxin subcutaneously; (3) hypothyroid group, 
0.05 per cent propylthiouracil in the drinking water; 
(4) propylthiouracil control, 0.05 per cent propyl- 
thiouracil in the drinking water plus 5 micrograms 
d,1-thyroxin subcutaneously. On the fifteenth day, 

35 mg. barbital/100g. body weight were administered, 
the sciatic nerve sectioned, and the Achilles tendon 
connected to a myograph which recorded isometric 
contractions optically. Rate of oxygen consumption 
was measured continuously for each rat before, dur- 
ing and following a fifteen-minute period while the 
gastrocnemius muscle was stimulated directly 
(supermaximal condensor discharges at 40/second) 
for five-second intervals alternated with five seconds 
of rest. 

Whereas the muscles of the hypothyroid group 
produced fused contractions throughout the ninety- 
five-second stimulation periods, the control group 
yielded moderate clonus beginning after about 
twenty-five isometric contractions, and the hyper- 
thyroid group exhibited marked clonus first appear- 
ing after only six contractions. For all animals, the 
mean tension during consecutive five-second con- 
tractions fell rapidly during the first two or three 
minutes but then approached a plateau, which was 
higher for the hypothyroid animals, and lower for 
the hyperthyroid animals, than for the controls. 
Economy, defined as tension-time (kilogram-seconds) 
per unit volume of oxygen consumed above the rest- 
ing level for the last ten minutes of the stimulation 
period, was highest for the hypothyroid group, lowest 
for the hyperthyroid group, while the controls were 
intermediate. 


The administration of thyroxin to animals re- 
ceiving propylthiouracil (“propylthiouracil controls”) 
returned the resting rate of oxygen consumption to 
normal, and reversed the muscle tetanus, tension 
and economy changes induced by propylthiouracil. 

These experiments indicate that, as the result of 
stimulation of an acutely denervated skeletal muscle 
at a frequency of 40/second, hypothyroid animals ex- 
pend less, and hyperthyroid animals expend more 
energy per unit of muscle tension developed than do 
normal animals. It is impossible toseparate by this 
technique the increment in energy expenditure by the 
stimulated muscle from that of the cardiovascular 
and respiratory systems. It remains tobe seen wheth- 
er or not the differences in tension and economy in 
the experimental groups were secondary to the thy- 
roid hormone induced differences in degree of mus- 
cle fusion at the stimulus frequency employed. 

(This investigation was supported in part by a 
research grant, G-3469, from the National Institutes 
of Health, Public Health Service.) 
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NEUROMUSCULAR TRANSMISSION IN THE 
COCKROACH, PERIPLANETA AMERICANA (L). 


(Publication No. 6025) 


Victor Joseph Wilson, Ph.D. 
University of Dlinois, 1953 


The multiple innervation of arthropod muscle has 
led to the suggestion that much of its electrical and 
mechanical activity is local in nature. This prob- 
lem was investigated in the flexor tibiae of the cock- 
roach, Periplaneta americana L, as part of a study 
of the characteristics of the responses of insect mus- 
cle fibers to indirect stimulation. 

While some of the recording of electrical activity 
was made with relatively large metal electrodes (ex- 
ternal recording), connected to a conventional con- 
denser coupled pre-amplifier, most of the experi- 
ments were performed with KCl filled capillary 
micro-electrodes, which made it possible to record 
the activity of single muscle fibers. The signal was 
led through a cathode follower stage and DC pre- 
amplifier, and photographed from the screen of a 
two beam oscilloscope. 

Intracellular recording from individual muscle 
fibers of the flexor tibiae of the roach shows two 
types of action potentials, one representing fast 
fiber activity, the other slow fiber activity in this 
muscle. The fast response consists of an all-or- 
none potential varying from forty to eighty-five 
millivolts, with sixty per cent of the responses be- 
tween fifty-five and seventy millivolts. This poten- 
tial overshoots the resting potential and is followed 
by a relative and absolute refractory period. For 
these reasons it is considered likely that the poten- 
tial is a propagated one. The slow response is a 
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small, facilitating potential, varying from eight to 
twenty millivolts, and is quite likely a local phenom- 
enon. 

All the evidence indicates that the two types of 
activity do not take place in the same muscle fibers, 
but rather represent the responses of two different 
types of fibers, as is the case in some amphibian 
muscles. This conclusion is based on the fact that 
at no time were the two types of response observed 
on the same penetration of a fiber, and on the further 
observation that no shift from one type of response 
to the other was ever observed. The fast potentials 
were seen in approximately 82% of the cases, the 
slow potentials in 18% of the cases. 

Gradation of activity in the fast system, as 
studied with both external and internal recording, 
seems to depend solely on the activation of a very 
small number of motor units and on mechanical sum- 
mation at higher frequencies of stimulation of the 
nerve. The response of this system shows little, if 


any, facilitation as the frequency of stimulation is in- 
creased. The facilitating slow system may be con- 
cerned with slower, more finely graded movements. 

The resting potential in roach muscle has an 
amplitude of 45+9 millivolts, which falls within the 
range expected on the basis of the intracellular and 
extracellular potassium concentrations. Some of the 
spread of the resting potential values is doubtlessly 
accounted for by the fact that there was a tenfold 
difference in potassium concentration between the 
saline used and the hemolymph of the insect. This 
would account for some differences in resting poten- 
tial, as uneven mixing of the two media would leave 
some muscle fibers exposed to lower potassium con- 
centrations than others. 

On the basis of these results, and of frequent gen- 
eralizations from the higher Crustacea to insects, a 
review of the earlier work on Crustacea, with the use 
of intracellular recording, is suggested. 
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THE PLATFORM AND RESOLUTIONS 
COMMITTEES OF THE 1952 NATIONAL 
POLITICAL CONVENTIONS 


(Publication No. 6191) 


Edward Francis Cooke, Ph.D. 
Northwestern University, 1953 


The 1952 Republican and Democratic platforms 
evolved out of the contributions and compromises of 
various individuals, interest groups, and party 
organs. 

Although the Platform or Resolutions Committee 
was established for the purpose of recommending a 
platform, each party, in addition, had initiated pre- 
liminary research on platform content at some time 
prior to the assembling of the convention. The mem- 
bership on both platform committees, selected from 
the convention delegates, contained interesting simi- 
larities and contrasts. 

The Republicans divided their full committee 
into 11 sub-committees which listened to the scores 
of spokesmen for the multifarious interest groups 
which sought to influence the platform drafters. At 
the conclusion of the public hearings, these sub- 
committees drafted specific recommendations for 
planks. With the exception of the foreign policy 
plank, for which John Foster Dulles took prime re- 
sponsibility, these recommendations were turned 
over to a small drafting committee, under the direct 


supervision of Senator Eugene D. Millikin, Chairman 
of the Platform and Resolutions Committee. The 
drafting committee had the task of editing and inte- 
grating the various proposals so as to achieve an 
effective platform. 

The platform draft emanating from Millikin’s 
drafting committee was then submitted to the full 
platform committee for further scrutiny. By and 
large, the recommendations contained in the draft were 
accepted by the full committee. The civil rights plank, 
however, constituted a major revision by the full com- 
mittee. Senator Millikin then reported the full com- 
mittee’s recommendations to the assembled conven- 
tion where an anticipated controversy over the civil 
rights plank failed to materialize. 

The Democratic party utilized an appointive 21 
member preliminary committee, chaired by Repre- 
sentative John W. McCormack, to conductits hearings. 
The interest groups, most of whom had appeared be- 
fore the Republican committees, again employed the 
standard lobbying techniques. Representative Mc- 
Cormack, Chairman of the Platform Committee, se- 
lected a 19 member committee to do the actual draft- 
ing of the platform. This committee had to reconcile 
the views put forth by a White House platform draft, a 
revision by McCormack, and supplementary and con- 
flicting proposals introduced by the drafters them- 
selves. The civil rights plank caused considerable 
difficulty, but the committee finally agreed upon a 
compromise proposal submitted by Philip B. Perlman. 

The draft submitted by this committee to the full 
committee was accepted with only a few changes and 
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additions. Chairman McCormack brought the plat- 
form before the convention, where it was officially 
adopted with but a smattering of opposition. 

The 1952 platforms received their final approval 
during the presidential campaign. Both General 
Dwight D. Eisenhower and Governor Adlai E. Steven- 
son reaffirmed, in speech after speech, the basic 
principles and promises contained in their respec- 
tive platforms. 

The attitudes concerning the platforms varied 
considerably among those whose opinions were 
polled. More Democratic platform committee mem- 
bers considered that their platform reflected the 
opinion of a predominant majority of their party 
members than did the Republicans. The Democratic 
committee members also attached more significance 
to the platforms during the campaigns than did their 
opposing party members. Interest groups were less 
inclined either to attach a high degree of significance 
to the platforms, or to consider them binding upon 
the various candidates. 

In conclusion, this study demonstrates that party 
platforms are yardsticks extended to the public by 
the parties, that the public may measure both the 
anticipated and accomplished achievements of the 
parties. Platforms perform the useful function of 
putting the party on record as to courses of action 
which it will pursue. They do not guarantee com- 
plete performance, yet in the long run, they have 
forecast the development of countless measures. 
The formulative process provides an opportunity for 
diverse segments of our society to present their 
case and attempt to influence policy. It provides the 
public with the same means of identifying these or- 
ganizations as to whom and what they represent. 
The drafting process also provides the necessary 
medium whereby the elements within and without 
the party may reach agreement. Finally, the plat- 
forms offer the respective candidates a basis from 
which to conduct their campaigns. 
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ADMINISTRATION LOSSES 
IN MIDTERM ELECTIONS 


(Publication No. 6393) 


Otto Charles Paul Press, Ph.D. 
University of Minnesota, 1953 


Since 1820 the party which holds the presidency 
has suffered a loss of House seats in every mid- 
term election except 1934. Since direct election of 
Senators in 1914, the administration party has gained 
Senate seats at midterm only in 1914 and 1934. 

It was hypothesized that the administration party 
at midterm loses a standard number of House seats 
and that this loss can be primarily accounted for by 
the repeated non participation in the midterm 
elections of a group of independently inclined voters 


numbering from 10 to 25% of the electorate in the 
presidential elections. These losses were designated 
as “presidential coattail losses.” 

By charting the percentage of the major party 
House membership that was Democratic after each of 
the elections since 1820, it was found that the presence 
or absence of a shift in national political trends at mid- 
term was dependent upon the type of party coalition 
that the administration party had formed. The presi- 
dential coattail losses were found always to be present 
at midterm and in recent times averaged from 25 to 
30 administration party House seats. 

The net administration party loss of House seats in 
any one midterm election depended upon whether na- 
tional political trends were stationary or shifted in 
favor or against the administration party. 1934 was 
the only midterm House election in which a favorable 
shift cancelled out the presidential coattail losses and 
allowed the administration party to register a net gain 
of House seats at midterm. 

An analysis of presidential coattail losses at mid- 
term was made. It was hypothesized that independently 
inclined voters made up the largest part of the group 
of voters who voted in the presidential year but tended 
not to vote at midterm. A second hypothesis was that 
when these voters did participate in large numbers at 
midterm, it was generally to register a protest vote 
against the administration party. 

A series of midterm elections were examined to 
determine which administration party congressmen 
were most likely to be defeated. A high relationship 
existed between marginal victories in the previous 
presidential year and midterm defeat. Administration 
party congressmen with marginal victories in the 
previous presidential year were separated into two 
groups according to whether they won or lost at mid- 
term. 

Comparisons between these two groups revealed 
that the re-elected differed from the defeated in that 
more of the re-elected had previous congressional 
service and represented districts in which the adminis- 
tration party had won a majority of the previous four 
elections. 

The group whose districts averaged the largest 
participation drop at midterm were those who were 
re-elected. An examination of a group of selected 
districts in Ohio and Indiana in 1950 suggested why 
this was so. As the turnout drop from the presi- 
dential-year participation increased, the net party 
switching from the administration party to the oppo- 
sition party decreased proportionately. This sug- 
gested a group of voters that was inclined to make 
one of two choices at midterm: either not to vote 
at all or to cast a protest vote against the adminis- 
tration party. 

Analyses of these occasional voters who voted in 
presidential years but were absent at midterm 
showed that the middle income groups, the 20-30 
age group, women and residents of non-metropolitan 
urban cities tended to make up a larger share pro- 
portionately of this group. These results tended to 
confirm the hypothesis that the voters who partici- 
pated in the presidential year but tended not to vote 
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at midterm were independently inclined in the sense 
that they felt no strong loyalties to either of the 
major parties. 
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THE POLITICAL ISLAND OF QUEBEC: 
A STUDY IN FEDERALISM 


(Publication No. 6250) 


Max B. Thatcher, Ph.D. 
Northwestern University, 1953 


Quebec, the unique province in Canada, may be 
likened to Mont-St.-Michel on the coast of France, 
for even as the ebb and flow of the tides make that 
huge rock alternately an island and an integral part 
of the mainland, so the political tides make Quebec, 
in turn, a political island and an integral part of the 
Canadian federal system. The path which federalism 
has followed in Canada has not always been easy, for 
individual provinces, notably Quebec, have frequently 
retreated unto themselves and have slowed or stopped, 
at times, the process of the evolution of Canadian 
federalism. Certainly, no other province appears 
to have been more influential in determining the 
course of constitutional and political development in 
the Dominion than this French Canadian province. 

Canadian federalism is of particular interest, 
first, as it embraces two large ethnic-cultural 
groups — the English and the French — having their 
own systems of law and institutions, and second, as 
the form of government in Canada is a deliberate 
blend of the British parliamentary system and the 
federal system adapted in large part from the 
United States. The intent of the Founding Fathers 
regarding the nature of the government to be estab- 
lished has long been debated, but careful scrutiny of 
the debates at the time of the formation of the Do- 
minion would indicate that either a legislative union 
or a strong federal system was desired. At all 
costs it was hoped to avoid a confederation with its 
vitiating effects upon the central unit of government. 
As a legislative union was impractical of achieve- 
ment in view of the fears of the separate provinces, 
- particularly Quebec with its singular cultural, 
lingual, and religious problems, a federation was 
deemed as the best practical form of government 
for the new Dominion. The term Confederation was 
employed; a federation was actually instituted. 

In determining the importance of Quebec’s po- 
sition within the Dominion, it is necessary to ex- 
amine French Canada’s heritage and the nature of 
its social, economic, constitutional, and political 
development. This study is divided into four parts, 
the first inquiring into the status of Quebec’s popu- 
lation, its religion, cultural and political heritage, 
and the economic growth of the province. The sec- 
ond part deals with the constitutional position of 
the province beginning with the Quebec Act of 1774 


through the British North America Act of 1867 and 
amendments to the present time, along with the po- 
litical trends since Confederation. The third part is 
concerned with the basic determinants in Quebec’s 
political attitudes such as factors of ethnic-cultural 
cohesion, selected domestic issues, and issues con- 
cerning external affairs. The fourth part is an analy- 
sis of the political modus vivendi of Quebec, of the 
devices which the dominant ethnic group in the province 
has used as a means to an end, the end of self-preser- 
vation and maximum independence of action within the 
Dominion. 

In no system of government other than a federal 
system, confederation excepted, could Quebec main- 
tain its independence of action and the individual iden- 
tity which it demands. In no other system could unity 
in diversity be possible of achievement. Federalism 
in a nation comprising ten provinces, two of which are 
dominant over the others, and one of which has a cul- 
tural pattern so divergent from the others, is at times 
difficult indeed. Compromises will have to be made 
both by the Dominion and the province, but compromise 
is an indispensable aspect of federalism. Sucha 
system of federal government is not, cannot be, static; 
rather must it be flexible and evolutionary. The 
Canadian system of federal government is undergoing 
that evolution, and Quebec will be a determining force 
in that evolutionary development. 
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THE UNITED STATES AND THE 
NORTH ATLANTIC TREATY 


(Publication No. 6501) 


Claude Byram Cross, Ph.D. 
State University of Iowa, 1953 


The North Atlantic Treaty represents a major 
change in American foreign policies. The first 
portion of this dissertation shows the American step- 
by-step abandonment of traditional isolationist poli- 
cies to provide additional security for the United 
States in the post World War II world. The American 
nation tried successive foreign policy adjustments and 
finally evolved the North Atlantic Treaty organization 
to curtail Soviet expansion. During this period the 
Soviet Union developed a Soviet regional system 
through a series of inter-locking treaties with its 
satellites. The North Atlantic Treaty was intended 
to be a structure for the development of an actual 
preponderance of power of the free world to counter 
the power of the Soviet regional system. 

Part II of the dissertation contains a discussion of 
the objectives of the treaty. The North Atlantic Treaty 
organization appears to havethree major objectives: 
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collective security of the North Atlantic coalition, 
development of the culture of Western civilization, 
and the building of economic unity in the West. 
Analysis of the treaty provisions for collective se- 
curity shows that they can mean whatever the treaty 
signatories desire. The words used are vague, per- 
mitting many different interpretations and many dif- 
ferent types of implementation. Hence, the Soviet 
Union is in a position to exert considerable influence 
on the actions of the North Atlantic allies. The cul- 
tural objective contained in the treaty is dependent 
on the individual desires of the signatories for its 
implementation. The objective of economic unity is 
quite vague. It may or may not be implemented by 
members of the North Atlantic coalition. Analysis 
of existing economic policies of the United States 
indicates that the West faces an economic dilemma 
which might culminate in the political and economic 
isolation of the United States and the expansion and 
elevation of the Soviet regional system to the position 
of the major power of the world. 

The final portion of the dissertation contains a 
study of the means of gaining the objectives of the 
North Atlantic Treaty organization. The treaty isa 
legal means of providing for the security of the 
United States and other parties within the United 
Nations Charter. The membership provisions of 
the treaty indicate the primary concern of the North 
Atlantic coalition for security of the North Atlantic 
area and also shows a minimum use of the criterion 
of adherence to Western ideology for treaty member- 
ship. A study of the implementation of the treaty 
shows that the North Atlantic Council has made prog- 
ress on problems within its jurisdiction. However, 
no progress has been made in areas outside the 
jurisdiction of the Council which are vital to the de- 


velopment of military strength for collective security. 


A need exists for further steps toward a Western 
regional arrangement to match the power of the 
Soviet regional system. There appear to be some 
minor trends toward development of regional politi- 
cal unity in the West. The question for the future 
remains: will the great nations of the West, the 
United States and Great Britain, go so far as to 
accept a place in a supra-national regional political 
union? 
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UNITED STATES-JAPANESE 
NEGOTIATIONS IN 1941 


(Publication No. 6319) 
Shao-Chuan Leng, Ph.D. 
University of Pennsylvania, 1950 


Supervisor: Norman D. Palmer 


The traditional conflict between the United States 
and Japan since the Russo-Japanese war reached its 


climax at the opening of 1941. While the United 
States was helping Britain and China to resist ag- 
gression, Japan was collaborating with Hitler through 
the Axis alliance to establish a new world order by 
conquest. In an effort primarily to avert a head-on 
clash, the United States and Japan entered into negoti- 
ations in March, 1941. 

The scope of this study covers the nature of the ne- 
gotiations, the reasons for their failure, and the re- 
sponsibility for the coming of war. An objective ap- 
proach to these highly controversial subjects should 
provide useful information on the diplomatic background 
of the war and valuable object lessons in the field of 
international relations. Indispensable source materials 
for this study were the testimonies and exhibits of the 
Joint Committee on the Investigation of the Pear] Har- 
bor Attack (Washington, 1946) and of the International 
Military Tribunal for the Far East (Tokyo, 1946-1948). 

From the outset of the negotiations, the differences 
between the two countries were centered upon three 
main issues: the Axis alliance, the China incident, and 
general policies in the Pacific. While the negotiations 
were in progress, a new controversy arose out of the 
occupation of southern Indo-China by Japan in July. 
This Japanese action not only caused the American 
freezing order, which worsened U.S.-Japanese rela- 
tions, but also deepened American distrust of Japan’s 
desire for peace. 

During August and September Prince Konoye, the 
Japanese Premier, repeatedly proposed a personal 
meeting with President Roosevelt. But the American 
Government demanded a preliminary agreement on 
fundamental questions before the proposed meeting. 
Without a preliminary agreement, it feared, a meeting 
of such a nature was bound to fail and would hasten the 
date of a showdown. The failure to bring about a meet- 
ing resulted in the downfall of Konoye’s Cabinet. 

The advent of the Tojo Cabinet in October, 1941 
symbolized the complete triumph of the Japanese mili- 
tarists. This new Cabinet set a deadline for reaching 
an agreement with Washington, sent Kurusu to America 
to press Japan’s demands, and presented its final pro- 
posal to the United States on November 20. Between 
November 22 and November 26 the American Govern- 
ment considered proposing a modus vivendi, or tempo- 
rary agreement, in the hope of averting the growing 
crisis with Japan by minor concessions. Nevertheless, 
due to China’s strong objection and other considera- 
tions, the Roosevelt Administration instead gave Japan 
a comprehensive and uncompromising note on Novem- 
ber 26. 

After November 26 the negotiations were virtually 
ended. The major differences between the American 
and Japanese positions that had persisted throughout 
the negotiations were as follows: 1. The United States 
demanded that Japan should not fulfill her obligations 
under the Tripartite Pact in case of America’s par- 
ticipation in the European war. Japan declined to give 
a clear guarantee. 2. Japan demanded that America 
cease aid to Chungking, wanted a victor’s peace in 
China, and insisted on stationing troops in certain 
areas of China. The United States countered with a 
demand that Japan withdraw her troops from China. 

3. The United States called for the complete 
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withdrawal of Japanese troops from Indo-China. Japan 
promised to do so only after an equitable peace was 
established in the Pacific. 4. The United States pro- 
posed that the non-discrimination principle be applied 
to the whole Pacific area, including China. Japan 
wanted to apply it to the rest of the world as well. 

5. Japan demanded that the United States supply her 
with oil, resume full commercial relations, and help 
her obtain products from the Dutch East Indies. The 
United States would not accept such requests until 
other issues were settled. 

When convinced that the United States would not 
accede to her expansion, Japan attacked Pear] Har- 
bor on December 7, 1941. This attack, a well-planned 
one, could hardly be justified in the name of self- 
defense. On the eve of Pearl Harbor the Roosevelt 
Administration knew that war was imminent, but it 
did not know when and where Japan would strike. In 
fact, it was worried about how the nation could be 
persuaded to use force in case Japan only attacked 
Burma, Malaya, or the Dutch East Indies. 

In conclusion, the negotiations between the United 
States and Japan failed because the policies of the 
two countries contrasted too sharply, because the 
international atmosphere was unfavorable, because 
the American Government lost confidence in Japan, 
and, above all, because the attitudes of both coun- 
tries were equally uncompromising. As a nation 
embarked on a policy of expansion, calling for a 
showdown, Japan cannot escape the chief responsi- 
bility for breaking off the negotiations and starting 
the war. While the United States followed policies 
which made the Japanese attack virtually inevitable, 
she was motivated primarily by considerations of 
justice and self-defense and, therefore, cannot be 
held responsible for the war, except in a negative 
way. 
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THE FORMATION AND FUNCTIONING OF 
THE TRUSTEESHIP SYSTEM 
OF THE UNITED NATIONS 


(Publication No. 5992) 


James Nigel Murray, Jr., Ph.D. 
University of Illinois, 1953 


The first part of this thesis is concerned with a 
description of the process by which the United 
Nations trusteeship system came into being. Start- 
ing with the mandates system of the League of 
Nations as a background, the development of trus- 
teeship before and during the San Francisco Confer- 
ence of 1945, decisions made by the Preparatory 
Commission at London in the same year, and the 
process of drafting the various trusteeship agree- 
ments are described. The trust territory of 
Somaliland has been singled out for special consider- 
ation, in this connection, because the trusteeship 


agreement for that area differs radically from the 
others, and because the negotiations surrounding the 
decision to place that territory under trusteeship pro- 
vide an excellent example of how the comparatively 
unimportant problem of the disposition of African 
territories can become enmeshed in the greater issues 
of world power politics. 

Part two of the study is concerned with the regular 
functioning of the Trusteeship Council. This involves 
the Council’s supervision of the administration of each 
of the trust territories. To carry out this function the 
Council has been empowered to consider annual reports 
on the territories submitted by each of the administer- 
ing authorities, to send visiting missions to the terri- 
tories, and to receive and consider petitions concern- 
ing the territories. Each of these devices of super- 
vision is described following a brief survey of the 
general organization and procedure of the Council. 
Finally, since the Council is but one of the six major 
bodies of the United Nations, the relationship of the 
Council to the other major organs is discussed. 

On the basis of the investigation outlined above it 
may be concluded that if the potential scope of the 
system, the degree of international supervision, the 
avowed goals of the system, and the authority of the 
international supervisory body are used as criteria, 
the trusteeship system represents a distinct advance 
over the mandates system. 

Placing increased importance on the trusteeship 
system by increasing the authority of the supervisory 
body has, however, introduced the vicissitudes of 
world power politics intothe activities of the Trustee- 
ship Council. Replacing the private experts of the 
Permanent Mandates Commission with the governmen- 
tal representatives of the Trusteeship Council means 
that ulterior considerations of the East West struggle 
are bound to affect what was designed to be a humani- 
tarian activity of the United Nations. In view of the 
fact that Communism apparently recognizes no dis- 
tinction between the public and private activities of 
its adherents, however, it is doubtful if a dichotomy 
between humanitarian and power-political questions 
could be maintained in any event. 

Despite the extensive supervisory machinery of 
the trusteeship system it must not be forgotten that 
the system is nonetheless a voluntary arrangement. 
This means simply that it is impossible to force on 
the administering authorities any recommendation 
they are unwilling to accept. The trusteeship system 
succeeds, then, only to the extent that the administer- 
ing states manifest a willingness to cooperate in the 
achievement of the goals set forth in the Charter. 

This necessity for cooperation is sometimes for- 
gotten in the General Assembly and its Fourth Com- 
mittee, where non-administering states press for 
resolutions totally unacceptable to the administering 
powers. Because of this a jurisdictional question of 
the precise relationship of the General Assembly and 
the Trusteeship Council has arisen, and remains as 
yet unsettled. In view of the voluntary nature of the 
trusteeship system, however, it is difficult to see how 
the General Assembly can compel the administering 
authorities to take any action which the latter oppose. 
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Despite various difficulties such as those just 
alluded to the trusteeship system seems to be func- 
tioning successfully. All the former mandates which 
have not received their independence, save South 
West Africa, have been placed under the system. In 
addition, former Italian Somaliland has been placed 
under temporary trusteeship pending its establish- 
ment as an independent state in 1960. Further, both 
the reports of the administering authorities and the 
reports of the visiting missions reveal that progress, 
while sometimes slow, is always steady. And it 
seems reasonable to assume that all the trust terri- 
tories may look forward with realizable expectations 
to the day when they shall each become self-govern- 
ing or independent. 
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CHINESE COMMUNIST ATTITUDES 
TOWARD THE SOVIET UNION AND 
SINO-SOVIET RELATIONS 


(Publication No. 6556) 


Marvin Ruben Summers, Ph.D. 
State University of Iowa, 1953 


The task of interpreting Chinese Communist at- 
titudes toward the Soviet Union and of evaluating the 
status of the new Chinese People’s Republic in the 
international revolutionary front is a difficult one. 
Limitations on source material and the complexity 
of the problem preclude sweeping conclusions of a 
definitive nature. However, certain tentative gener- 
alizations seem justified on the basis of the available 
evidence. In the first place, the communist revo- 
lution in China is predominantly nationalistic in 
character. That is, the goals and objectives of that 
revolution are to advance the interest of the Chinese 
nation. Secondly, Mao Tse-tung and his comrades 
have used and are using the ideology and methods 
of Marxism-Leninism to achieve their goals. Fur- 
thermore, they interpret the Chinese revolution as 
a part of the world Communist movement. Thus the 
Chinese Communists endeavor to advance their own 
national goals and, at the same time, to reap the 
benefits of being associated with the Soviet bloc of 
nations. These two objectives are not necessarily 
contradictory, but in a system that denies the ex- 
istence of conflicting interests and demands a high 
degree of uniformity in the interpretation of politi- 
cal phenomena, the task of harmonizing these ob- 
jectives is a delicate one. 

In evaluating the relative standing of the 
Chinese People’s Republic vis-a-vis the Soviet 
Union, the following factors should be considered. 
Firstly, the Chinese Communists analyzed and in- 
terpreted their own revolutionary tasks, and came 
to power largely by their own resources. In con- 
trast with the communist leaders in Eastern Eu- 
rope, Mao Tse-tung and his comrades are neither 


indebted to the Soviet Red Army for their high estate, 
nor are they wholly dependent upon Soviet power and 
prestige for the maintenance of their present position. 
Secondly, the absence of the party purge in China, as 
it is used in Eastern Europe, and the relative stability 
of the leadership of the Chinese Communist Party sug- 
gests that high posts in that organization are not held 
subject to the whims of Moscow. Thirdly, although the 
Communists in China are greatly influenced by the 
Soviet example, there is no evidence that Russians 
dictate or even participate in basic policy decisions 
relative to the internal affairs of the Chinese People’s 
Republic. Fourthly, in the area of foreign relations 
the Soviet influence is admittedly great. The Chinese 
Communists accept the general interpretation of the 
internationa! situation as made by the Russian leaders, 
and with respect to the Western world, the policies of 
Peking run parallel with those of Moscow. Neverthe- 
less, one can discern a Chinese foreign policy that is 
distinct from that of the Soviet Union. On matters of 
vital interest to China, the officials of the Chinese 
People’s Central Government take the initiative and 
speak and act independently of Moscow. Fifthly, the 
present leaders of China insist that they must be dealt 
with on the basis of equality and mutual respect. They 
do not regard China as an appendage of the Soviet 
Union. 

Taken together, these various factors seem to jus- 
tify the conclusion that the Chinese People’s Republic 
is not just another satellite of the Soviet Union. This 
point of view is supported by the fact that the Chinese 
Communists appear to have their own ambitious pro- 
gram for establishing ideological and political leader- 
ship over a large portion of Asia. Actually no one 
term or phrase can adequately describe the status of 
China in the Communist world, but if a label is neces- 
sary, it would be more consistent with the pattern of 
Sino-Soviet relations to call Peking the “junior 
partner” of Moscow. But the important factors tokeep 
in mind are that the Chinese Communists maintain 
their own party organization and discipline their 
party members; that they are firmly in control of 
their homeland; that they have at their disposal great 
natural resources and tremendous manpower; that 
they are demonstrating a capacity to organize and 
utilize those resources; that they are nationalistic 
and patriotic; that they seem primarily concerned with 
advancing the interest of the Chinese nation; and that 
they do not appear to be mere pawns in the hands of 
the Soviet leaders. 
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THE ADMINISTRATION OF ALCOHOLIC 
BEVERAGE CONTROL IN INDIANA 


(Publication No. 6458) 


George Lewis Willis, Ph.D. 
Indiana University, 1953 


The manufacture and sale of alcoholic beverages 
have long been subject to governmental regulation. 
The need for such control derives from the nature 
of alcoholic beverages and the social abuses and the 
public dangers which have so long attended the sale 
and consumption of these beverages. The strict con- 
trol of these beverages by public authorities today 
is a product of the demand of the public for protec- 
tion against this “socially hazardous” business. 

This study deals with the administration of the 
alcoholic beverage control program in Indiana. In 
Indiana, the chief burden of carrying out this program 
rests with the Indiana Alcoholic Beverage Commis- 
sion, composed of four members appointed by the 
governor for a term of four years. The licensing 
technique is the method of control used to regulate 
the alcoholic beverage trade in Indiana. 

The Indiana alcoholic beverage control system 
is a centralized one. To manufacture or sell any 
alcoholic beverages, a person or corporation must 
receive a license from the Commission. There are 


no locally issued licenses and no local option elections 
are permitted. Local control is chiefly secured 
through the use of county alcoholic beverage control 
boards which must approve all retail applications be- 
fore the state Commission can issue such licenses. 
This division of authority between the state and local 
governments seems to provide a satisfactory compro- 
mise between extreme centralization and “home rule” 

The purposes of the Commission’s activities are: 
to protect the health, peace, morals, and economic 
welfare of the people; to prohibit the return of the 
saloon; and to collect alcoholic beverage taxes and 
license fees. The Commission’s record in carrying 
out its major purposes has been generally satisfactory, 
and there is no doubt that the present system in 
Indiana is a vast improvement over pre-prohibition 
forms of control. The most serious defect in the ad- 
ministration of the alcoholic beverage control program 
is the extent to which partisan politics intrudes upon 
the work of the Commission. This is seen in the ap- 
pointment of Commission personnel selected because 
of services to the political party; and the beer whole- 
sale licenses, which are issued on the same basis. No 
great increase in the effectiveness of the agency can be 
expected as long as partisan considerations continue to 
hold such an important position in the activities of the 
Commission. 
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BILINGUAL BACKGROUND AND ITS 
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(Publication No. 6322) 
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The aim of this investigation was to study by 
means of objective measures certain aspects of 
school conduct, adjustment and reputation among 
bilingual children with varying degrees of bilingual 
background. 

More than 1200 children attending grades 6 and 7 
in public school and representing three nationality 
groups -— Italian, Jewish, and Polish — were selected 
for this study. All were born in the United States 
and live in predominantly bilingual neighborhoods in 
the metropolitan area of New York City. 

The findings of this investigation may be summa- 
rized as follows: 

Practically no correlation was found between bi- 
lingual background and chronological age, intelligence 


or the specific measures of school honesty involving 
deception and overstatement. The correlations be- 
tween bilingual background and the measures of adjust- 
ment and reputation were generally low but mostly 
negative, indicating a slight tendency for children with 
a lower degree of bilingualism to feel better adjusted 
and to be rated higher by their teachers and classmates 
on character and personality traits. This tendency re- 
vealed itself to a more marked degree when compari- 
sons were made between matched groups of the same 
nationality differing widely in bilingual background. 
The “low” bilinguals surpassed the “high” bilinguals 
on most of the adjustment measures. 

The problem of bilingualism in the United States 
involves much more than the use of two languages. 
Bilingual background, viewed more broadly, implies a 
bicultural background which may produce social and 
emotional conflicts. It is not the inherent use of two 
languages by the native-born child of immigrant par- 
ents that leads to maladjustment. It is rather the 
child’s awareness of being different and the child’s 
divided loyalty to two competing cultures that lie at 
the root of the maladjustment. Where a conscious and 
intelligent effort is made by the parents and the school 
to harmonize and reconcile the divergent elements in 
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both cultures, the conflict may be reduced or elimi- 
nated, and a major cause of maladjustment removed. 
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A MULTIPLE CLASSIFICATION STUDY 
OF PHRASING ATTITUDE STATEMENTS 


(Publication No. 6134) 


Leslie Allen Beldo, Ph.D. 
University of Minnesota, 1953 


The Problem 

One of the major difficulties in the measurement 
of attitudes is deciding upon the final wording of a 
given issue or proposition. Sometimes, two differ- 
ent wordings of an issue will evoke identical re- 
sponses. More often, varied wordings of an issue 
will produce dissimilar answers. 

The present investigation was concerned with 
this problem of phrasing attitude statements. Its 
specific purpose was to determine the individual 
and interactive effects of variation in phrasing in- 
tensity, prestige and phrasing difficulty upon the 
acceptance of Likert statements about cold break- 
fast cereals. The effects of seven phrasing vari- 
ations were measured and tested for significance. 

The individual effects of: 

1. Phrasing intensity 
2. Prestige 
3. Phrasing difficulty 
The interactive effects of: 
. Phrasing intensity and prestige 
. Prestige and phrasing difficulty 
. Phrasing intensity and phrasing difficulty 
. Phrasing intensity, prestige and phrasing 
difficulty 


The Design 

The design applied in this investigation was a 
multiple classification design with analysis of vari- 
ance and covariance. In its application, a set of 
Likert statements about cold breakfast cereals was 
varied in phrasing from one questionnaire to another. 
Referred to as experimental statements, they were 
varied by phrasing intensity, prestige and phrasing 
difficulty. The first of these, phrasing intensity, was 
defined as the degree of extremeness of a statement. 
Experimental statements classified as more intense 
contained such intensifying words as always, never 
and only; less intense statements did not. The sec- 
ond factor, prestige, was defined as consumer pref- 
erence for cold breakfast cereals. From a survey 
of consumer preferences for cold breakfast cereals, 
four brands (Brands A, B, C and D) were selected. 
Brands A and B had high preference; Brands C and 
D had low preference. Thus, statements with high 
prestige phrasing referred to Brands A or B, and 
statements with low prestige phrasing referred to 
Brands C and D. The third factor, phrasing difficulty, 











was defined by Flesch and Dale-Chall scores. Each 
less difficult statement was made more difficult by 








replacing one or two relatively simple words with 
difficult synonyms. 

Also included was a set of control statements, 
which were identically or very nearly identically 
phrased from questionnaire to questionnaire. 

The questionnaires containing experimental state- 
ments and control statements and a preliminary ques- 
tionnaire which provided a supplementary measurement 
for the application of covariance were administered 
to subjects — adult women. Their responses were 
quantified to provide three acceptance scores for each 
subject: a score on experimental statements, a score 
on control statements and a score on statements inthe 
preliminary questionnaire. 

The analysis of variance and covariance was ap- 
plied to these scores. The analysis of scores on con- 
trol statements provided a measure of the adequacy 
of experimental control. The analysis of scores on 
the preliminary questionnaire provided for the elimi- 
nation of variation in general acceptance among sub- 
jects. The analysis of scores on experimental state- 
ments provided a measure of the individual and inter- 
active effects of phrasing variation. 


General Conclusions 
From the analysis of responses to questionnaire 
statements, the following conclusions were derived: 
Individual effects of variation: 
1. Phrasing intensity: Varying statements from 
less intense to more intense phrasing produces 
a significant decrease in acceptance. 

. Prestige: Varying statements from low pres- 
tige to high prestige phrasing produces a signif- 
icant increase in acceptance — when statements 
about a high prestige brand and a low prestige 
brand are included in each experimental ques- 
tionnaire. 

. Phrasing difficulty: Varying statements from 
less difficult to more difficult phrasing has no 
significant effect upon acceptance. 

Interactive effects of variation: _ 

4. Phrasing intensity and prestige: No significant 
effect. 

o. Phrasing intensity and phrasing difficulty: No 
significant effect. 

6. Prestige and phrasing difficulty: No significant 
effect. 

7. Phrasing intensity, prestige and phrasing diffi- 
culty: No significant effect. 
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EFFECTS OF GROUP THERAPY UPON 
LANGUAGE RECOVERY IN PREDOMINANTLY 
EXPRESSIVE APHASIC PATIENTS 


(Publication No. 6264) 


Harold Chenven, Ph.D. 
New York University, 1953 


The investigation proposed to evaluate the effect 
of group therapy discussions on the language recov- 
ery of persons with predominantly expressive aphasia. 

It was hypothesized that group therapy discussions 
would provide opportunity for alleviating the diffi- 
culties that retarded language recovery. Patients 
subjected to this procedure would, therefore, dem- 
onstrate statistically significant superiority ontests 
and measures of language achievement and oral ex- 
pression. 

The study population consisted of sixteen pre- 
dominantly expressive aphasic patients. These six- 
teen persons made up of twelve men and four women 
were selected from a population of thirty aphasic 
persons referred by seven large hospitals and insti- 
tutions of New York City. The larger group of thirty 
was screened to limit the study population to patients 
who were of at least average intelligence, able to 
understand the English language, from thirty to sixty 
years of age, aphasic for at least six months, and 
not psychotically disturbed or mentally deteriorated. 
The Wechsler-Bellevue Performance Scale was em- 
ployed to measure intelligence and the Eisenson and 
Head-Chesher Aphasia Tests were used to classify 
the type of aphasic disorder. 

The sixteen patients were randomly divided into 
two groups of eight each. The group which received 
speech and language retraining was designated the 
control group and the group which received speech 
and language retraining plus group therapy was des- 
ignated the experimental group. The two groups did 
not differ significantly, due to chance factors ofage, 
pre-morbid educational achievement, and intelligence. 

Both groups were administered the Metropolitan 
Achievement Test, Elementary Level and the Pic- 
ture Story Test, constructed by the investigator, be- 
fore and after treatment. The groups did not differ 
significantly on nine of the ten language measures 
derived from these two tests. The ten language 
criteria used to measure outcome of treatment were 
silent reading, vocabulary, arithmetic fundamentals, 
language usage, spelling, the number of comprehen- 
sible words spoken, the mean length of sentence, 
and the proportion of various parts of speech to the 
total number of words spoken. The Head-Chesher 
Test and Gray Oral Reading Paragraphs Test 
proved to be inadequate for making group evaluations 
and comparisons. 

A qualified speech therapist provided individual 
speech and language retraining to both groups three 
one half hour periods a week for three and one half 
months. The investigator conducted the group 
therapy discussions for the experimental group 
twice a week for three and one half months. 

The results of the study showed that the experi- 
mental group improved on all ten criteria. Gains 


made on reading, vocabulary, and length of sentence 
were significant at the 1 per cent level of confidence. 
Improvement made on arithmetic fundamentals, 
language usage, spelling, and the number of compre- 
hensible words spoken were significant at the 5 per 
cent level of confidence. The control group gained on 
all but three of the ten measures, but none of the gains 
were Statistically significant. When the differences in 
improvement between the two groups were compared, 
the experimental group demonstrated superiority on 
all measures. Three of these measures, vocabulary, 
language usage, and spelling, were significant at aes 

2 per cent level of confidence. 

The findings support the basic hypothesis and per- 
mit the following conclusions: 

1) The recovery of language seems to be consistent 
for aphasic patients who receive group therapy aswell 
as speech and language retraining in all the measured 
areas of language facility. 

2) Patients who receive only language retraining 
are more variable in their language recovery. 

3) The gains made by the experimental group pa- 
tients were of greater magnitude for all ten criteria, 
which seems to indicate the value of group therapy 
discussions with predominantly expressive aphasia 
patients. 
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VERBAL CONDITIONING 
WITHOUT AWARENESS 


(Publication No. 6502) 


John Milton Daily, Ph.D. 
State University of Iowa, 1953 


This study was designed to replicate and extend 
certain recent investigations of learning without 
awareness. 

The 120 Ss used were college students selected on 
the basis of Taylor Manifest Anxiety Scale scores and 
Sex so that there were four sub-groups of 30 Ss each, 
anxious males, anxious females, non-anxious ‘males, 
and non-anxious females. S’s task was to construct 
sentences with one of six available pronouns. During 
120 acquisition trials three experimental procedures 
were employed. In the “good” treatment group E said | 

“good” following all sentences starting with “I” or “we,” 
the correct responses. In the *mmm-hmm” group, E 
said *mmm-hmm’” following the correct responses. 
In the control group, E remained silent. The acquisi- 
tion trials were proceeded by 20 preliminary trials 
and followed by 120 extinction trials. E remained silent 
for all three treatment procedures during these pre- 
liminary and extinction trials. 

On the basis of previous studies it was expected 
that: 

1. The frequency of the reinforced responses would 
increase during the acquisition trials. 

2. The verbal stimulus “good” would be more 
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effective than the verbal stimulus “mmm-hmm” in 
increasing the frequency of the reinforced responses. 

3. Anxious Ss, drawn from a non-psychiatric 
population, would show a greater increase in the 
frequency of the reinforced responses than non- 
anxious Ss. 

4. No sex differences would be found. 

5. The frequency of the reinforced responses 
would decrease during the extinction trials. 

Learning without awareness was not unequivo- 
cally demonstrated. Although there was an increase 
in the frequency of the correct responses for the 
verbally reinforced groups during acquisition and 
these Ss were unable to verbalize the relationship 
between the reinforcement and the correct response, 
the control Ss also showed similar increments. The 
differences between the “good,” “mmm-hmm,” and 
control group were not statistically significant. No 
significant difference in the frequency of correct 
response was found between anxious and non-anxious 
Ss. Males consistently showed a significantly 
greater frequency of correct response than females. 

An interdependence of the trials, treatments, anx- 
iety, and sex variables was found during extinction. 
No systematic attempt is made to account for these 
results at this time. 

The differences between the results of the present 
study and previous investigation are discussed in 
terms of the variation in the nature of the reinforced 
response class, the apparent difference in the initial 
response hierarchy, the influence of the massing of 
trials, the length of the task, and examiner differ- 
ences. It was suggested that these variables be 
subjected to further investigation. 
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THE RELATIONSHIP OF MANIFEST 
ANXIETY TO “PERCEPTUAL DEFENSE” 


(Publication No. 6465) 


Paul Ronald Givens, Ph.D. 
Vanderbilt University, 1953 


The purpose of this study was to test the rela- 
tionship between manifest anxiety and perceptual 
response to words having threat value. It further 
proposed to measure the influence of stress on 
differential response to threat and non-threat words. 

One hundred and twenty students, from college 
courses in Introductory Psychology and Personal 
Adjustment, were administered the second revision 
of a manifest anxiety scale. The scores on this 
scale ranged from 1 (low anxiety) to 33 (high anx- 
iety). From a distribution of these scores, the 
students were divided into three groups — high, 
middle, and low anxiety. The three groups were 
determined by dividing the subjects according to 
the upper, middle, and lower one-third of the dis- 
tribution. 


One week after the administration of the scale, the 
subjects were given false reports of their ratings in 
terms of personal adjustment. By means of odd-even 
assignment one-half of the subjects in each of the anx- 
iety groups were reported ratings of low personal ad- 
justment. The remaining subjects were reported 
ratings of essentially normal adjustment. The sub- 
jects were told that the ratings were determined by 
their performance on the anxiety scale. Actually the 
scores were artificial and did not necessarily reflect 
the individual’s true score on the anxiety scale. Those 
receiving low personal adjustment scores were con- 
sidered to be under stress, while those receiving 
normal ratings were under non-stress conditions. 

Following the report of the personal adjustment 
ratings, the students were asked to participate in an 
experiment on word recognition. Each subject was 
then presented a folder containing ten words; five of 
which were considered threatening and five other rela- 
tively neutral words. There were eight typewritten 
copies of each word. The copies ranged successively 
from a very vague to a very clear carbon. The sub- 
jects were given a recording sheet and asked to write 
their guesses to the words. This provided an index of 
their recognition threshold for each word. 

Statistical analyses were made of the recognition 
thresholds for the threat and non-threat words. The 
number and nature of pre-recognition hypotheses was 
analyzed with regard to the anxiety variable. 

The following specific conclusions may be drawn 
from this investigation: 

1. There was a significant tendency for all sub- 
jects to show higher recognition thresholds in response 
to threat words than to non-threat words. 

2. Subjects showing a high degree of manifest anx- 
iety, as compared with those showing less anxiety, 
show significantly lower thresholds to threat words. 

3. There is no significant difference between the 
number of pre-recognition guesses given by the high 
and low-anxious subjects. 

4. The proportion of individuals giving more simi- 
lar and part pre-recognition hypotheses than unlike — 
and nonsense pre-recognition hypotheses was greater 
when responding to non-threat than when responding to 
threat words. 

9. When compared with low-anxious subjects, indi- 
viduals in the high-anxious group tended to give more 
Similar and part than nonsense and unlike pre-recog- 
nition hypotheses to threat words. However in respond- 
ing to non-threat words, low-anxious individuals gave 
more similar and part than unlike and nonsense pre- 
recognition guesses, than subjects manifesting a high 
level of anxiety. 

6. The false reports of “poor personal adjustment” 
failed to effect significant changes in the recognition 
thresholds of the words. 

The results were considered in terms of the effect 
of differential anxiety drive level on response to stim- 
uli having threat value. A curvilinear relationship was 
proposed in accounting for the correspondence of anx- 
iety and defense in differential response to threatening 
aspects of a perceptual field. 

In noting the responses of highly anxious normals to 
threatening stimuli, the author suggests that perhaps 
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we are making too hasty a generalization to normally 
anxious responses, from our present knowledge of 
neurotic response to threat. It is suggested that de- 
fensiveness may not be the most typical response of 
normals in responding to conditions of threat. 
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A COMPARISON OF RETROACTIVE AND 
PROACTIVE INHIBITION AS FUNCTIONS 
OF THE TIME INTERVAL BETWEEN 
ORIGINAL LEARNING AND THE 
MEASUREMENT OF RETENTION 


(Publication No. 6466) 


Warren Francis Jones, Jr., Ph.D. 
Vanderbilt University, 1953 


The purpose of this experiment was to study the 
relative effects upon proactive and retroactive inhi- 
bition of varying the time interval between the learn- 
ing of the critical list and the relearning and recall 
of this list. Relative differentiation between the two 
systems of responses was controlled by the use of 
comparable lists, equal degree of mastery, and com- 
parable time between tasks. Five major conditions 
were defined by intervals between original learning 
and relearning of .17, .67, 4, 24, and 144 hours (s), 
with a PI, RI, and control group in each condition. 
Learning materials were two lists of 10 pairs of 
two-syllable adjectives of the A-B, A-C relationship 
and were presented at the rate of 4 sec., 2 sec. with 
the stimulus word alone and 2 sec. with stimulus 
and response words together. Practice and warmup 
activities were given. Ninety-six Ss were employed 
with each serving in a single condition. 

Inhibition was determined on the basis of com- 
parison of the experimental groups with the control 
group for the appropriate interval. A master con- 
trol group relearned immediately after the original 
learning. ‘hibition scores were computed on the 
basis of percentage of retention by each individual 
as compared to the mean retention of the appropriate 
control group. Such scores were also computed on 
the basis of number of trials to relearn to original 
level of mastery as compared to the number required 
by the control group. A third index of inhibition re- 
corded was that of overt inter-list intrusions. 

Analyses of variance of inhibition scores by both 
recall and relearning measures indicated significant 
differences among points on the RI and PI curves. 
Three hypotheses were confirmed by results from 
recall scores. These were briefly: 

(1) Disparity between RI and PI was at its maxi- 
mum in the conditions of recall after the shorter 
intervals. 

(2) Ata point in time (24-hour interval), the two 
curves approached each other and followed much 
the same course until coming together. This ap- 
proach was at the point the RI curve ceased its 


decline and began to ascend. 

(3) At no point did PI significantly surpass RI. 

The relearning curves did not confirm the second 
of the hypotheses as the RI curve continued its decline 
from the 24- to the 144-hour interval rather than turn- 
ing upward with the PI curve as did the recall curve. 
The weight of evidence favored the representativeness 
of the recall curve for RI in preference to that of re- 
learning. 

The obtained PI curve was as expected with little 
PI displayed during the very short intervals and a gen- 
eral increase as the interval lengthened. Such a curve 
was interpreted as representing the effect of the dif- 
ferentiation factor of two current two-factor theories 
of RI discussed. 

The two theories under discussion were applied to 
the obtained RI curves and it was concluded that the 
“availability of interpolated responses” factor more 
adequately accounted for the results than did the *un- 
learning” factor. Several suggestions for further re- 
search were presented, with emphasis upon the use of 
the PI situation for further study of the factors involved 
in inhibition of verbal materials. 

A principal motive for carrying out this experiment 
had to do with the hope of lending further empirical 
basis for a single theory of inhibition which would encom- 
pass both RI and PI. Besides the results summarized 
above, evidence secured concerning the dissipation of 
inhibition should prove valuable. This evidence indi- 
cated that RI and PI, under the conditions of this study, 
apparently dissipate at highly similar rates. This is 
in contradiction to the previously reported idea that 
PI is more transient than RI. 
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A SURVEY OF THE TEACHING OF THE 
FIRST COURSE IN PSYCHOLOGY IN 
TEACHER-TRAINING INSTITUTIONS 

IN THE UNITED STATES 


(Publication No. 6115) 


Charles Wilber Mathias, Ed.D. 
Indiana University, 1953 


The teaching of the first course in psychology in 
teacher-training institutions in the United States was 
surveyed by means of a questionnaire. The question- 
naire included items pertaining to the individual 
teacher, the characteristics of the beginning course, 
and the practices in administering the introductory 
course. 

To obtain the data, a 30 per cent stratified random 
sample of the institutions in the United States listed as 
offering teacher-training by the United States Federal 
Security Agency, Office of Education for 1951 was used. 
Questionnaires were sent in October and November of 
1951 to 414 instructors whose names had been received 
from the chairman of the psychology department of the 
selected institutions as teaching the introductory course. 
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Data were obtained from 258 instructors replying to 
the questionnaire — private colleges, 91; private 
universities, 35; state universities, 49; state col- 
leges, 45; and state teachers’ colleges and normal 
schools, 38. 

The responses were tabulated separately for in- 
structors in each group of schools and percentages 
were calculated where feasible. 

Among the major findings which are apparent 
from the data are the following: instructors of the 
first course in psychology are principally from the 
psychology department, their graduate training is 
usually in psychology, and the majority of instruc- 
tors have been teaching psychology less than ten 
years. The title usually given to the beginning 
course is General Psychology. It meets for three 
hours per week during 18 weeks and it offers the 
student three semester hours’ credit when semesters 
are specified. When quarters are specified, the 
course meets for five hours per week during 12 weeks 
and it offers the student five quarter hours’ credit. 
Instructors place major emphasis upon achieving 
the objective of helping the students understand the 
facts and principles of psychology and secondary 
emphasis upon the habits and attitudes of the scien- 
tific method toward the study of human behavior. 
Instructors determine the content of the course and 
where more than one instructor teaches the intro- 
ductory course, it seems that the same topics are 
covered in all classes. The topic which is empha- 
sized most is learning and distributed throughout 
the course are the topics of high interest value to 
students. Lectures and discussion in the class is 
the predominate means for presenting the course 
with very little, if any, laboratory work being per- 
formed. The textbook is the main source of mate- 
rial and the results of instruction are evaluated 
principally through the use of objective examina- 
tions. 

The study suggests the following conclusions: 
teachers of the introductory course in psychology 
at state teachers’ colleges and normal schools tend 
to deviate the most from the general pattern which 
might be used to describe the teacher of the first 
course in psychology in teacher-training institutions, 
whereas those at state universities deviate the 
least; the differences existing among the various 
group of schools with respect to the academic status 
of the first course are very few; and instructors do 
not differ radically in their practices in administer- 
ing the first course in psychology. 
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PSYCHOLOGICAL FACTORS IN BREAST 
CANCER: AN EXPLORATORY STUDY OF 
SOME PERSONALITY TRENDS IN 
BREAST CANCER PATIENTS 


(Publication No. 6276) 


Marvin Reznikoff, Ph.D. 
New York University, 1953 


The purpose of this research was to investigate 
the role of psychological influences in women with 
cancer of the breast. The rationale for the investi- 
gation derived from the established relationship be- 
tween hormone imbalances and breast cancer on the 
one hand, and between hormone imbalances and emo- 
tional tensions on the other. The study attempted to 
explore a direct relationship between emotional ten- 
sions and breast cancer. 

Fifty women attending a breast tumor clinic for 
the first time were given individually and prior to 
medical diagnosis, a personal history questionnaire, a 
modified Thematic Apperception Test (TAT) and a 
specially adapted sentence completion test. These 
Clinical instruments were essentially concerned with 
educing information about the patients’ maternal ex- 
periences and heterosexual relations — the two areas 
in which the breast was thought to be of primary psy- 
chological importance. 

Based on the findings of subsequent exploratory 
surgery, these women were divided into two groups, 
those having malignancies, and those with benign 
growths. The questionnaire and projective personality 
tests were also administered to a third group of 
twenty-five women, examined at a cancer detection 
center and found to be completely free of any breast 
pathology. The three groups were then compared with 
one another for significant differences. 

It is to be noted that all the cancer and benign sub- 
jects were unaware of their diagnoses at the time of 
interview and testing. Both groups of patients had 
Similar physical symptomatology and came to the 
clinic initially because of fear of cancer. Their appre- 
hensions were comparably reinforced in facing the 
prospect of hospitalization and undergoing surgery. 
Psychological disparities between these groups could 
not, therefore, be situational in nature and attributed 
to differences in stress and/or anxiety provoking in- 
fluences. The women without breast disorders pro- 
vided an additional control. 

Among the differences occurring between the can- 
cer group and the other groups, significant at the .05 
level of confidence or beyond were: 

1. Women with malignancies reported a far 
greater number of sibling deaths in birth or in infancy. 

2. Their responses to questionnaire items revealed 
that they had excessive responsibilities during child- 
hood, predominantly associated with caring for younger 
children. 

3. There were significantly more negative feelings 
expressed by the cancer patients toward birth and preg- 
nancy on the sentence completion test. 

4. On the Thematic Apperception Test, in a sub- 
stantially greater number of instances did subjects 
with malignancies manifest sexual confusion or 
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clearly misidentify the sex of a female character in 
their stories. 
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AN INVESTIGATION OF CERTAIN 
PSYCHOLOGICAL ASPECTS OF PERSONALITY 
IN THREE ALLERGIC GROUPS 


(Publication No. 6278) 


Sidney S. Saltzman, Ph.D. 
New York University, 1953 


The purpose of this investigation was to study 
certain aspects of personality in three allergy groups 
in terms of psychological differences and/or simi- 
larities. The findings of this study were also evalu- 
ated to determine whether there was a personality 
structure common to the three groups. An attempt 
was made to compare the findings of this study with 
those of previous clinical investigations in the aller- 
gy field. 

The Rorschach and Thematic Apperception Tests 
and a Clinical Interview were administered to 45 
female allergy out-patients. These subjects were 
divided into three groups: asthma, hay fever, and 
urticaria. These groups were equated for such fac- 
tors as age, educational level, and absence of second- 
ary illnesses or central nervous system disorders. 
The subjects had no history of psychiatric treatment. 

On the Rorschach more similarities than differ- 
ences were found in the performances of the three 
groups. In comparing the groups with one another 
on 19 Rorschach sign and content factors, statisti- 
cally significant differences occurred for the M:Sum 
C ratio, A%, rejections, anatomy and sexual re- 
sponses. For the M:Sum C ratio, the urticaria sub- 
jects showed more Sum C than M responses. The 
asthmatics had more M than Sum C responses. With 
regard to the A%, the asthmatics and hay fever sub- 
jects had more than 60%, compared to the urticaria 
subjects with A% scores between 23 and 44. The 
urticaria subjects manifested a greater number of 
anatomy and sexual responses compared to the other 
two groups. The hay fever subjects had a greater 
number of rejections compared to the urticaria sub- 
jects. 

On the TAT the three groups were compared on 
three major scoring categories. For the feelings 
category, reliable differences were found for repres- 
sion of hostility, frustration, hostility, conflict, 
pleasure, and effort. Repression of hostility appeared 
in the TAT stories of the hay fever subjects more 
frequently than in those of the other groups. Frus- 
tration occurred more often in the stories of the 
asthmatics and hay fever subjects than in those of 
the urticaria subjects. The feelings of hostility and 
conflict distinguish the TAT stories of the urticaria 
subjects compared to the hay fever and asthma sub- 
jects respectively. Pleasure and effort occurred 


more often in the stories of the asthmatics and hay 
fever subjects respectively when compared to the 
urticaria subjects. There were no reliable differences 
found among the groups in terms of the direction of 
interpersonal relationships. The most frequently 
occurring interpersonal relationship for all groups in- 
volved relating to others in an affectionate and accepting 
manner. Favorable story outcomes characterized the 
asthmatics and unfavorable outcomes the urticaria 
subjects. 

Psychosocial findings derived from the Clinical 
Anamnesis revealed many more similarities than re- 
liable differences among the three groups. Reliable 
differences occurred for only two aspects of the clini- 
cal interview. The urticaria subjects were character- 
ized as stating that emotional life situations were con- 
comitant with or preceded the allergy onset. The hay 
fever subjects were distinguished as perceiving the 
father as the dominant parental figure; while the urti- 
caria subjects viewed the mother as dominant. 

It was concluded that the three groups could be re- 
liably differentiated from one another only in a small 
number of areas. Thus, it was not possible to postu- 
late syndromes for the respective groups. 

Within the specified limitations of the study, the 
experimental findings pointed to a personality structure 
common to all three groups. 

Certain hypotheses were formulated for the study. 
In the main these hypotheses were negated insofar as 
they related to the findings of the study. The following 
hypotheses were confirmed: 

Emotional life situations are related to allergy on- 
set in asthma and urticaria subjects. 

Hay fever subjects repress aggressive feelings. 

Hay fever and urticaria subjects manifest the char- 
acter trait of self-absorption. 
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TABULATOR OPERATOR SELECTION, 
EMPHASIZING RELATIONSHIPS AMONG 
APTITUDES, INTERESTS, PROFICIENCY, 
JOB- AND VOCATIONAL-SATISFACTION 


(Publication No. 6396) 


Kenneth Francis Schenkel, Ph.D. 
University of Minnesota, 1953 


The study was introduced as having two objectives. 
The first was the development of a selection method 
for tabulator operators. For this purpose, measures 
were made using the USES General Aptitude Test 
Battery, the Minnesota Vocational Interest Inventory, 
and supervisors’ ratings of proficiency. 

The second part of the research was exploratory. 
It was an investigation of the relationships of the vari- 
ables mentioned, plus the Hoppock Job Satisfaction 
Blank No. 12, and the Miller-Remmers Attitude Toward 
a Vocation Scale (modified). Correlations were com- 
puted under conditions as they were found in the entire 
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sample, and then as they were when several variables 
were held “constant” (at or above their means). 

The sample of 169 operators was drawn from 
Minneapolis and St. Paul, Minnesota, where they 
represented 38 diverse organizations. A question- 
naire revealed the same applications were made of 
their tabulating equipment as characterized its 
general usage. The sample included both sexes, 
operators of IBM and Remington Rand equipment, 
and three levels of responsibility. Analysis of 
variance showed these classifications to be alike 
enough so that thereafter the sample could be con- 
sidered as a unit. 

The criterion was a rating check sheet of job 
proficiency, developed with the advice of four instal- 
lation supervisors. Wherever possible, two ratings 
of each subject were submitted. The reliability co- 
efficient for independent pairs of ratings was .82. A 
guide sheet for accomplishing the form was supplied 
to each rater. 

Test performance of the operators was high rel- 
ative to emiployed-persons-in-general. The recom- 
mended selection profile included General Learning 
Aptitude and Numerical Aptitude, with cutting scores 
of 100 (national means), and Finger Dexterity, with 
the cut point a half-sigma below the mean, 92. Al- 
though a good key for the interest inventory was de- 
veloped from sample responses, the MVII did not 
improve the selection battery. 

In the study of interrelationships, correlations 
were corrected for restriction of range where ap- 
propriate. 

When no score-level restrictions were imposed 
on the sample, nine coefficients were found to be 
significant: proficiency with General Learning Apti- 
tude, .67; proficiency with Numerical Aptitude, .65; 
proficiency with Finger Dexterity, .43; proficiency 
with measured interests, .38; proficiency with vo- 
cational satisfaction, .21; measured interests with 
General Learning Aptitude, .61; measured interests 
with Numerical Aptitude, .66; measured interests 
with vocational satisfaction, .22; job satisfaction 
with vocational satisfaction, .33. 

When restrictions are placed on the data, only 
three correlations were significant. This was 
jointly a function of size of r’s and size of the group 
left. These were: proficiency with vocational satis- 
faction when aptitudes were constant, .36; proficiency 
with vocational satisfaction when aptitudes and inter- 
est were constant, .39; job satisfaction with voca- 
tional satisfaction when aptitudes were constant, .34. 

Other appreciably large correlations, although 
not significant at the .05 level, were: interests with 
proficiency when aptitudes and job satisfaction were 
constant, .35; proficiency with vocational satisfaction 
when aptitudes and job satisfaction were constant, 
.22; interests with vocational satisfaction when apti- 
tudes and job satisfaction were constant, .21; job 
satisfaction with vocational satisfaction when apti- 
tudes and interest were constant, .36. 
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THE IDENTIFICATION OF SOME OF 
THE CONCOMITANTS OF 
LEARNING EFFECTIVENESS 


(Publication No. 6280) 


William J. Shimmon, Ph.D. 
New York University, 1953 


The purpose in this investigation was to explore 
the similarities and differences in a number of selected 
characteristics of a group of male academic high 
school sophomores who had learned the basic content 
of the high school curriculum most effectively and a 
group of male academic high school sophomores who 
had learned the basic content of the high school cur- 
riculum least effectively. 

Very few studies had attempted to measure compre- 
hensively the factors associated with learning effec- 
tiveness or to determine whether statistically signifi- 
cant differences in these factors would be found between 
successful and unsuccessful students irrespective of 
intelligence level. 

The groups were selected from a population of two 
hundred male academic high school sophomores at- 
tending Gorton and Yonkers High Schools. The fifty- 
four students in the top twenty-seven per cent of a 
plus to minus distribution of the difference between 
each student’s actual median achievement standard 
score on the Essential High School Content Battery 
and his predicted median achievement standard score, 
based on the Terman-McNemar I. Q., for the same 
test, constituted Group I, the most effective learners 
(over-achievers). The fifty-four students in the lowest 
twenty-seven per cent of this distribution constituted 
Group II, the least effective learners (under-achievers). 

The Essential High School Content Battery, Terman- 
McNemar Test of Mental Ability, Heston Personal Ad- 
justment Inventory, Kuder Preference Record, Sims 
SCI Occupational Rating Scale, Gillespie and Silance 
Attitude Scales, Coleman-Mayo and Spitzer Study 
Habits Tests, Van Pit Series-Wishes, Ohio Social Ac- 
ceptance Scale, teachers’ personality ratings, and the 
Warner Technique were utilized to secure information 
on a wide variety of factors. High school marks, ab- 
sences, ages, level of aspiration, health data, voca- 
tional and educational plans, present interests and 
activities, and sociological data (including socio-eco- 
nomic status), were also investigated. 

The significance of the difference between means, 
percentages, variabilities, and the groups as a whole 
was determined by “t,” critical ratio, F, and Chi- 
Square tests of significance. 

The groups were similar in intelligence. Over- 
and under-achievers were distributed throughout the 
entire range of I. Q.’s. High intelligence did not ap- 
pear to be a concomitant of good achievement or low 
intelligence of poor achievement. 

Group I achieved at a significantly higher level 
than Group II on the EHSCB subtests, in high school 
marks, study habits, analytical thinking, industrious- 
ness, and attitude toward mathematics. Group I also 
manifested a markedly more favorable attitude toward 
high school. Group II had a markedly more favorable 
attitude toward Social Studies. 
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Both groups were apparently normally well- 
adjusted. Group I was more highly regarded by 
teachers, more sociable, and had more meaning and 
direction in life. On the whole, however, similari- 
ties in personality and adjustment were more in evi- 
dence for both groups than differences. 

Group I showed stronger interests in a larger 
number of fields than Group II. Group I was signifi- 
cantly higher on computational and scientific inter- 
ests, Group II on mechanical. Group I appeared 
more interested in occupations of an abstract or 
intellectual nature, Group II in manual skills and 
working with people. 

Vocational plans were significantly different for 
both groups. Almost all of Group I planned profes- 
sional careers. Almost half of Group II was inter- 
ested in skilled trades and white-collar fields, the 
rest in professions. 

Significant differences in favor of Group I were 
found in plans for college and in a higher level of 
aspiration. 

Both groups appeared to be in normal health and 
were similar in birthplace, part-time employment, 
hobbies, extra-curricular activities, and honors. A 
significantly larger number of fathers and mothers 
of Group I were foreign-born. 

Both groups were undifferentiated with regard to 
family structure, religious affiliation, language 
spoken, level of parents’ education, fathers’ occu- 
pations, mothers’ employment, income, and socio- 
economic status. 


Microfilm copy of complete manuscript of 255 
pages, $3.19. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2132. 


THE EFFECTS OF CERTAIN TECHNIQUES 
OF INDUCING MOTIVATION UPON A 
LEARNING AND A PERFORMANCE TASK 


(Publication No. 6401) 


George Henry Zimny, Ph.D. 
University of Minnesota, 1952 


The Problem 

The specific problem investigated was the effects 
of certain techniques of inducing motivation upon 
performance in a learning and a performance task. 


The Procedure 

The study was composed of two parts, a learning 
experiment and a performance experiment. In the 
learning experiment, the three techniques of induc- 
ing motivation were (1) offering an incentive con- 
sisting of school credit, (2) threat of electric shock 
and (3) stating that the task was a test of intelligence. 
The task consisted of the learning of a list of twelve 
nonsense syllables presented on a memory drum. 

Twenty-five male college students were randomly 
assigned to eachof the three motivational groups and 
the control group. Upon completion of the partial 
learning of a practice list, the appropriate motivational 


instructions were given to the subjects. Each subject 
then learned the entire experimental list of nonsense 
syllables by the anticipation method. 

In the performance experiment, only the motiva- 
tional technique of offering an incentive was investi- 
gated. Outside of the type of task, all other factors 
such as room, instructions, experimenter, type of sub- 
jects, etc., were kept as constant as was possible. The 
new task consisted of sorting ten decks of forty cards 
each into ten compartments according to the number of 
the card. 

The twenty randomly assigned subjects in the in- 
centive group and in the control group sorted one deck 
of cards for practice. Upon completion of the practice 
deck, each subject received the instructions appropri- 
ate to his group. All subjects then sorted the ten ex- 
perimental decks. 


The Results 

In the learning experiment, three measures of per- 
formance were available. These were (1) the number 
of trials required to reach a criterion of a certain 
number of syllables correctly anticipated, (2) the num- 
ber of syllables correctly anticipated on any one trial 
and (3) the difference in the number of trials required 
to reach the same criterion on the practice list and 
the experimental list. Using each measure, no clearly 
significant differences between the four groups in 
either mean performance or the variability of perform- 
ance were found. 

In the performance experiment, the measures con- 
sisted of (1) the number of seconds required to sort 
each deck, (2) the number of cards sorted per two 
minute interval and (3) the difference in the number of 
seconds required to sort the practice deck and the num- 
ber required to sort each of the ten experimental 
decks. When the first two measures of performance 
were used, no clearly significant differences between 
the control and incentive groups were found with re- 
spect to either the variability of performance or mean 
performance. However, the analysis made employing 
the third measure indicated that while no significant 
differences existed in terms of the variability of per- 
formance, mean differences were present. The sec- 
onds difference on trial one was significant at the 2% 
level of confidence and the total seconds difference 
for the first five decks was significant between the 5% 
and the 2% levels. 


The Conclusions 

It was concluded that: 

1. The techniques of inducing motivation employed 
here had no demonstrable effects upon performance in 
a paced experimental verbal learning task. 

2. When a non-paced performance task was used, 
however, the introduction of one of these induction 
techniques (i.e., the incentive instructions) produced a 
significant facilitating effect upon mean performance. 
The variability of this performance remained un- 
affected. 

3. The facilitating effect of the incentive instruc- 
tions in the performance task was transitory, appear- 
ing most markedly in the first trial after the moti- 
vating instructions were given. Significant effects 
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continued through the first half of the task but were 
not apparent when performance on the entire task 
was considered. 


Microfilm copy of complete manuscript of 106 
pages, $1.33. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2133. 


PSYCHOLOGY, CLINICAL 


AN ANALYSIS OF FREE PAINTING 
PROCEDURES AS USED WITH 
PRESCHOOL CHILDREN 


(Publication No. 6371) 


Robert Frederick Biehler, Ph.D. 
University of Minnesota, 1953 


Because of methodological inadequacies, none of 
the findings of studies purporting to establish the 
diagnostic significance of children’s paintings are 
entirely satisfactory. In order to obtain more ob- 
jective information as to the possibilities of using 
art products by preschool children as projective 
media, a detailed analysis of free painting procedures 
was made. 

Six paintings, two done in immediate succession 
on three different days, were obtained from each of 
48 four-year-old children. One child in each of 
three groups was assigned to a specific combination 
of two variations of four conditions (normal or thin 
paint, flat or round brush, manila paper or news- 
print, and horizontal or vertical position of paper). 
The following variables were held constant for all 
children: painting environment, type of easel, ar- 
rangement of colors, number of colors, amount of 
paint in can, and purity of paint. The actual painting 
behavior of the child was observed and recorded; 
and three judges used a specially devised evaluation 
scheme in making independent ratings (both “molec- 
ular” and “global”) of each of the 288 paintings. 

The single outstanding characteristic of the 
painting behavior observed was the extent to which 
it involved “mechanical” manipulation of materials. 
The typical painter approached the easel, selected 
the color at one edge of the tray without premedita- 
tion, and brushed the paint over that portion of the 
page corresponding to the position of the color in 
the tray. This procedure was followed for each of 
the colors in order (from left to right or right to 
left) until the color at the opposite end of the tray 
was used. 

It was found possible to evaluate paintings relia- 
bly in terms of the scoring scheme which was devel- 
oped. While the various combinations of conditions 
did not have any predictable influence on these rat- 
ings, the kinds of characteristics which could be 
rated frequently enough to be considered usable for 
personality diagnosis were limited and tended to be 
general rather than specific. In addition, only a few 


of the paintings done by the same child on different 
days, or in immediate succession on the same day, 
were judged to be similar. In one third of the 48 sets 
of six paintings obtained, only two paintings were 
placed in the same category of the “global” classifi- 
cation scheme. Only three of the 48 sets were made 
up of six products classified the same. In approxi- 
mately 40 per cent of the pairs of paintings done in 
immediate succession by the same child, the two 
paintings were not similar enough to be classified the 
same even as to general type (emphasis of lines, 
masses or mixed forms). These findings would seem 
to indicate that the feelings being expressed in paint- 
ings change very rapidly. As a result, the behavior 
of the child at the very moment he is painting must be 
used as the basis for attaching significance to painting 
characteristics if interpretations of individual paint- 
ings are attempted. Unfortunately, the behavior of 
most children while they are painting is so “neutral” 
as to defy analysis. This circumstance makes it nec- 
essary to attempt to associate long-time painting 
trends, appearing in several products, with more or 
less permanent personality tendencies. However, 
when paintings are collected over a period of time, 
allowance must be made for changes in motor control, 
the development of skill in manipulating materials, 
and the concomitant transition from “abstract” to 
“representative” products — circumstances which 
complicate evaluation procedures tremendously. When 
all of these factors are considered together, they seem 
to indicate that the potentialities of using free paint- 
ings as projective media are limited. 


Microfilm copy of complete manuscript of 143 
pages, $1.79. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2134, 


A STUDY OF SOMATOPSYCHOLOGICAL 
RELATIONSHIPS IN 
CEREBRAL PALSY CHILDREN 


(Publication No. 6262) 


William Ellis Block, Ph.D. 
New York University, 1953 


An investigation was made of the hypothesis that no 
significant personality differences exist in children 
with congenital or early acquired cerebral palsy, diag- 
nosed as spastic or athetoid. Also investigated was 
the hypothesis that degree of maladjustment is associ- 
ated with severity of disability. The validity of 
Phelps’ theory of personality differences in cerebral 
palsy types was also examined. The study is signifi- 
cant as a contribution to somatopsychological theory, 
and for its practical implications for rehabilitation. 

Twenty spastics and 18 athetoids, mean age 11 
years, range 9-14 years, were used. The groups were 
further matched for intelligence, degree of disability, 
socio-economic status and race. Based on the experi- 
ence of a preliminary small-scale pilot study, a cross- 
sectional evaluation of personality was made. Objec- 
tive techniques comprised a case history, behavior 
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ratings, and a functional activity evaluation. Pro- 
jective techniques comprised selected cards from 
the Blacky Pictures, the Bachrach Revision of the 
TAT for Handicapped Children, and a sentence com- 
pletion technique, which were scored by the method 
of Reuben Fine and psychoanalytic constructs of 
Horney and Fromm. Severity of handicap was rated 
by two physical therapists. The data were analyzed 
statistically and qualitatively. Comparison of group 
results yielded the following conclusions. 

No significant personality differences exist be- 
tween cerebral palsy types at the .05 level of confi- 
dence. However, a positive correlation significant at 
the .10 level of confidence exists between degree of 
maladjustment and severity of disability. Phelps’ 
theory was not sustained at the .05 level of confidence 
for overt and unconscious behavioral tendencies. 

The children present a picture of personal and 
social maladjustment. Feelings of frustration, de- 
pression, hostility, dependency and wishful thinking 
are overemphasized. Though emotional lability is 
shown, the children are inhibited in emotional ex- 
pression. They tend to be overly submissive and 
compliant interpersonally, especially in relation to 
parents. The mother is experienced ambivalently, 
while the father is perceived as aloof. The children 
tend to be egocentric in their demands of their par- 
ents. The high frequency and intensity of sibling 
rivalry appears related to feelings of parental fa- 
voritism towards the physically normal sibling. The 
Children have an overwhelming need for acceptance 
by peers, but peer relationships are tenuous because 
of unconscious resentment about the limited social 
participation permitted. 

Self-concepts indicate intrapsychic conflicts 
with the need to compensate for feelings of inferior- 
ity by self-aggrandizement in fantasy. The children 
show superficial acceptance of their disability, 
masking unconscious rejecting attitudes towards 
self. They use reactive techniques more frequently 
than sublimative techniques in adjusting to disabil- 
ity, with fixation at immature behavioral levels. 
They oscillate between blame of others and self- 
blame for their disabled status. 

Additional researches are recommended to in- 
vestigate the following: the effects of age of onset 
of disability on personality, causal factors and pro- 
phylactic measures in poor adjustment to disability, 
the effects of parental attitudes on cerebral palsy 
children and the feasibility of early psychotherapy 
for parents, and the effects of segregation in ortho- 
pedic schools on later adjustment to a physically 
normal society. 


Microfilm copy of complete manuscript of 246 
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A VALIDITY STUDY OF THE LEVEL-OF- 
ABSTRACTION INDEX AS A MEASURE 
OF MOVEMENT WITHIN THE 
TOPICAL DISCUSSION UNIT 


(Publication No. 6037) 


Tolan L. Chappell, Ph.D. 
University of Missouri, 1953 


Purpose 

To answer the question: “Does the Level-of-Ab- 
straction Index validly measure progress or movement 
in counseling when used with the topical discussion 
units? ” 


Method of Research 

Topical discussion units appearing in twelve ver- 
batim typescript counseling cases were analyzed by 
means of the Level-of-Abstraction Index. Each unit 
that contained at least 500 words spoken by the client 
was divided into five equal portions. A Level-of-Ab- 
straction Index was computed on a sample of the words 
spoken by the client at each of these check-points. The 
significance of the differences in abstraction level be- 
tween check-points one and four, and check-points one 
and five were tested by means of critical ratios. In 
order to determine whether or not significant changes 
in abstraction level seemed to reflect meaningful 
changes in the moment to moment dynamics of the 
cases, each unit was read by the investigator, and his 
subjective evaluations were reported. 

In order to answer the major question raised by 
the investigation, three judges were asked to assess 
the status of the client’s problem in each unit, and the 
amount of movement occurring therein. Only those 
units in which the clients were judged to have had 
problems were used in this phase of the statistical 
analysis. The degree of relationship between a com- 
posite of the three judges’ ratings and the difference 
in abstraction level between check-points one and 
four was determined by means of three correlation 
techniques; Pearson product-moment correlation co- 
efficient, biserial correlation coefficient, and Jaspen’s 
tri-serial correlation coefficient. Similar measures 
of relationship were computed between a composite of 
the three judges’ ratings and the difference in abstrac- 
tion level between check-points one and five. 


Summary and Conclusions 

(1) In seven of the nine units in which there was a 
statistically significant change in the client’s abstrac- 
tion level, the change seemed to reflect a meaningful 
change in the client’s manner of perception. | 

(2) Of the twenty-seven units analyzed there were 
fourteen in which the judges felt that progress or move- 
ment occurred. Three of these were in unit three, 
seven in unit four, and four in unit five. In only five 
of these fourteen units was a significant difference in 
abstraction level found between the first and fourth or 
final check-points; one in unit three, one in unit four, 
and three in unit five. The corresponding percentages 
were thirty-three, fourteen, and seventy-five respec- 
tively. It would appear that the Level-of-Abstraction 
Index is a more valid measure of movement in unit 
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five than in either units three or four; however, the 
number of cases was too small to justify a statisticai 


test of the significance of the difference between per- 


centages. 

(3) The degree of relationship between judges’ 
ratings of movement and the difference in abstrac- 
tion level between the first and fourth and fifth 
check-points was not statistically significant when 
judges ratings were treated as either a continuous 
variable or as a trichotomy. When the judges’ rat- 
ings of movement were reduced to adichotomy, and 
change in the client’s level of abstraction was 
treated as a continuous variable, the resulting bi- 
serial correlation coefficients of .54 and .65 were 
statistically significant (P <.05). This would seem 
to indicate that change in the client’s level of ab- 
straction is a valid measure of the occurrence of 
movement but not of the amount of movement within 
the topical discussion units. 


Microfilm copy of complete manuscript of 120 
pages, $1.50. Enlargement 6” x 8”, 10¢ per page. 
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SOCIO-ECONOMIC FACTORS RELATED 
TO VOCATIONAL INTERESTS AS MEASURED 
BY THE STRONG VOCATIONAL 
INTEREST BLANK FOR MEN 


(Publication No. 6378) 


Forrest Leroy Erlandson, Ph.D. 
University of Minnesota, 1953 


Purpose 

The purpose of this thesis was to select some 
potentially important socio-economic factors and 
to test the significance of the relationships they 
might bear to vocational interest patterns as meas- 
ured by the Strong Vocational Interest Blank (SVIB). 
It was hoped that such information would be of value 
to high school and college counselors, and contribute 
to the general theory of interests. 


Subjects 

The subjects were a sample of 1121 senior high 
school boys from a population of 11,379 boys who 
graduated from Minnesota state high schools in June, 
1950. The average age was 17 with a range from 
15 to 22. Forty-two per cent of the subjects livedon 
farms, 18 per cent in the metropolitan areas of 
Minneapolis, St. Paul and Duluth, and 40 per cent 
lived in non-farm-non-metropolitan areas. The 
mean high school rank was 41.6 and the mean A.C.E. 
percentile rank was 34.1. Of the total population of 
11,379 boys, 3015 completed the SVIB, and of these, 
there were 1121 who had one and only one primary 
interest pattern and for whom the A.C.E. - percentile 
rank and the high school rank were available. 


Instruments 
The instruments used in this study were the 
SVIB and a 4-page socio-economic questionnaire 


entitled After High School, What? which was devised 
by Drs. Berdie, Layton, and i Hagenah of the University 
of Minnesota Student Counseling Bureau. The two in- 
struments were administered in January, 1950. 


Results 

A series of 25 hypotheses were tested by means of 
chi square in the form of contingency tables. Fifteen 
of these tables were statistically significant beyond 
the .05 level of significance, and 10 were non-signifi- 
cant. The following socio-economic variables were 
found to be unrelated to SVIB primary interest pat- 
terns: 

1. age. 

. whether or not father was living. 

. whether or not mother was living. 

. mother’s present occupation. 
stated adequacy of the family income. 

. the extent of family financial aid for attending 
college. 
whether or not more money would change one’s 
plans in favor of attending college. 

. the amount of additional money needed to change 
one’s plans in favor of attending college. 

9. the financial ease with which a boy, not going to 

college, could afford it if he wished to go. 
10. the number of passenger cars in the family. 

The following socio-economic variables were found 
to be related to SVIB primary interest patterns: 

1. father’s occupation. 
mother’s occupation prior to her marriage. 
father’s education. 
mother’s education. 
language spoken in the home. 
source of family income. 
curriculum taken in high school. 
plans for the year after high school graduation. 
family’s feelings concerning son’ s going to 
college. 

10. vocational expectations for the year 1960. 
11. parents’ wishes for son's future occupation. 
12. place of residence. 

13. number of books in the home library. 

14, high school percentile rank. 

15. A.C.E. percentile rank. 

These latter 15 variables were further analyzed by 
75 additional 2-by-n chi square tables using the Brandt- 
Snedecor method, and 47 of them proved to be signifi- 
cant beyond the .05 level of significance. From these 
47 tables, conclusions were drawn concerning approxi- 
mately 90 relationships existing between group inter- 
est patterns and socio-economic factors. 

A chapter was devoted to a discussion of definitions 
of interests and to theories of interests as found in the 
literature since or shortly before 1943. In conclusion, 
the hypothesis was made that home and family back- 
ground factors, within the limitations imposed by hered- 
ity, might be the most important determinants of inter- 
ests. This hypothesis stemmed from an observable 
consistency between several home and family back- 
ground factors which were related to specific measured 
interest patterns. 


( CO “I & OF & Oo DO 





PSYCHOLOGY 


1257 





| Microfilm copy of complete manuscript of 199 
pages, $2.49, Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2137. 


A STUDY OF THE EFFECT OF 
FRUSTRATION UPON PREFERENCE FOR 
DOING A SUBSEQUENT TASK 


(Publication No. 6508) 


Barbara Coleman Etzel, Ph.D. 
State University of Iowa, 1953 


This research originated from a pragmatic inter- 
est in the effect of frustration on behavior of children. 
The general hypothesis formulated here is, if frus- 
tration exists at the termination of a task, an imme- 
diately following task, performed successfully, may 
be regarded by the subject as more pleasurable than 
if preceded by a nonfrustrating condition. 

Specifically, this research investigates the differ- 
ence in the preference rating of a completable task 
among subjects who just previously experienced 
either a failure situation or a nonfailure situation 
(failure and nonfailure achieved through work on a 
puzzle box) at one and two repetitions of the failure- 
completable situations and nonfailure-completable 
situations. 

The criterion measure used in the statistical 
analysis was the preference for doing response (PFD) 
in the form of the completable task which appeared 
later in the experiment in a battery of nine (paper and 
pencil) tasks. The PFD was accomplished by having 
the subjects rate the nine tasks according to prefer- 
ence for doing. 

A total of 106 sixth grade children were used. 
Twenty-six subjects used for the preliminary session 
were a random sample from School A’s sixth grade. 
These subjects were administered nine tasks follow- 
ing which a rating procedure was used to determine 
which task received the closest-to-middle average 
preference for doing rating. This task was used 
later in the experimental session as the completable 
task. 

Eighty subjects of the experimental session were 
a random sample from school B and C’s sixth grade 
population. Forty subjects from school B and 40 
from school C were each randomly assigned to one 
of four treatment groups. These treatment groups 
are: 











Failure-One (F-1): S is administered, individu- 
ally, the failure puzzle box using “ego-involving” 
instructions followed by a completable task; and 
next nine tasks (including one similar to the com- 
pletable task), S then rates these nine tasks ac- 
cording to preference for doing them. 


Failure-Two (F-2): This group differs from F-1 
in that S is administered two repetitions of the 
failure puzzle box-completable task sequence. 


Nonfailure-One (NF-1): This group differs from 
F-1 in that the puzzle box used here is capable of 
solution; and “non-ego involving” instructions are 
administered. 


Nonfailure-Two (NF-2): This group differs from 
NF-1 in that S is administered two repetitions of 
the nonfailure puzzle box-completable task sequence. 


Frustration is defined as that state of the organism 
which results from work on an unsolvable task plus 
the instructions from the experimenter which indi- 


cate to the subject he has failed. 


Analysis of the results revealed: (1) As predicted, 
a higher PFD resulted (was better liked) when a fail- 
ure situation preceded a completable situation, and 
when this puzzle box-completable sequence was ex- 
perienced only once. (2) Contrary to prediction no 
significant differences were found between the PFD 
when a failure task preceded a completable task than 
when a nonfailure task preceded a completable task at 
two repetitions of the puzzle box-completable task se- 
quence. (3) As predicted, there were no significant 
differences between PFD’s of one and two repetitions 
of nonfailure treatment groups. (4) Contrary to pre- 
diction, two repetitions of the failure treatment group 
did not produce higher PFD’s (better liked) than one 
experience of the failure treatment group. 

A discussion of possible future research was in- 
cluded which was based on the findings of this study. 


Microfilm copy of complete manuscript of 105 
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. AN EXPERIMENTAL STUDY OF 
PSYCHOANALYTIC THEORIES OF HUMOR 


(Publication No. 5671) 


Esther Brina Frankel, Ph.D. 
University of Michigan, 1953 


In this study three hypothetical relationships be- 
tween humor and personality were formulated, based 
on the writings of Freud and other psychoanalysts. 
The basic question examined is whether people with 
relatively strong personality disturbance along a spe- 
cific psychosexual dimension respond differently to 
jokes within the context of that dimension than people 
with little or no disturbance in the dimension. Hypo- 
thesis I predicts that the disturbed individuals will 
like such jokes more, Hypothesis II that they will dis- 
like them more, and Hypothesis III suggests that they 
will show both extremes of affect in contrast to the 
more neutral attitudes of people with little or no dis- 
turbance. In addition, the role of guilt feelings in the 
enjoyment of humor was explored. 

The Blacky Pictures were administered in group 
form to 82 college students of both sexes, to provide 
measures of disturbance in six aspects of psychosex- 
uality: Oral Eroticism, Oral Sadism, Anal Sadism 
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(including Expulsiveness and Retentiveness), Oedipal 
Intensity, Castration Anxiety (Penis Envy in women), 
and Love Object (including Narcissistic and Anaclitic). 
The Blacky dimension of “Guilt Feelings” was used 
in examining the function of the superego. 

A humor test consisting of thirty cartoons drawn 
by five well-known artists was administered individ- 
ually. Every artist “contributed” one cartoon to each 
of the six dimensions, so that each dimension was 
represented by five cartoons. The sorting of car- 
toons into the relevant psychosexual categories was 
confirmed independently by four judges. The subject 
was given a series of six cartoons by the same art- 
ist and three types of responses were obtained; 
first he was asked to arrange the cartoons in order 
of preference; next to point out any he disliked; and 
finally, after looking at all five (artist) series inthis 
way, he selected the cartoons liked most and least 
of all thirty. 

Subjects were divided into groups on the basis of 
objective scores indicating degree of disturbance in 
each Blacky dimension, and their enjoyment responses 
to the relevant cartoons were compared by means 
of chi-square tests. For all three types of enjoyment 
responses, differences were found which lend sup- 
port to Hypothesis II but not to Hypotheses I and III. 
When subjects were grouped according to disturbance 
in “Guilt Feelings” alone and when guilt scores were 
combined with scores in the six dimensions, the re- 
sults again support Hypothesis Il. “Guilt Feelings” 
yield significant differences only with the more spon- 
taneous expression of dislike, not with rank-order 
data. 

The finding that people with relatively more per- 
sonality disturbance along a specific psychosexual 
dimension show a greater tendency than people with 
relatively less disturbance to dislike cartoons de- 
picting the specific area of disturbance was dis- 
cussed in terms of its implications for personality 
theory and for future research. 
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GROUP PSYCHOTHERAPY WITH GIRLS 
INSTITUTIONALIZED FOR MENTAL 
DEFICIENCY: A STUDY OF 
PSYCHOTHERAPEUTIC PROCESS AND EFFECTS 


(Publication No. 6265) 


Max Geller, Ph.D. 
New York University, 1953 


The purpose of this investigation was to study 
aspects of the group psychotherapeutic process and 
effects of this process on a group of girls institu- 
tionalized for mental deficiency. 

The basic hypothesis was that thirty sessions of 
group psychotherapy with this population would lead 
to modifications of aspects of personality, including: 
Better ability to experience and handle conflict; 


increased ability to express feelings; improved emo- 
tional adaptability; more efficient use of mental re- 
sources; and more secure identification. 

The ten subjects were selected on the basis of the 
following characteristics: Their ages ranged from 
seventeen to twenty-two. They had been diagnosed as 
familial mental defectives, of high grade or borderline 
classifications, and had been institutionalized for six 
to ten years. They had come from families of inferior 
socio-economic status, and their case histories had 
shown physical and emotional deprivation. All had ex- 
hibited evidence of emotional disturbance at the insti- 
tution, mainly in terms of inhibitions, withdrawal, or 
fears. 

Thirty one-hour sessions of psychoanalytically 
oriented group psychotherapy were conducted, at the 
rate of three sessions per week. 

The Wechsler Intelligence Scales (Forms I and I), 
the Rorschach and the TAT were administered to the 
subjects before and after therapy. All projective test 
records were presented to two disinterested judges in 
random order for ratings of personality aspects. 

Post-therapy verbal and full scale (group) mean 
I.Q. increases were statistically significant. The post- 
therapy performance mean I.Q. increase was non-sig- 
nificant. 

Three aspects of personality rated on both projec- 
tive tests yielded statistically significant post-treat- 
ment increases in the combined judges’ ratings. These 
were: Intellectual Efficiency, Adequacy of Defenses, 
and Ego Strength. One aspect, the Ability to Express 
Feelings, rated on the TAT only, also showed a signif- 
icant post-treatment increase. While the Rorschach 
showed a significant decrease in group Conflict and 
Anxiety, the TAT yielded an insignificant increase in 
this respect. Both projective tests yielded non-signif- 
icant post-treatment increases in Emotional Adaptabil- 
ity. 

The thirty therapy sessions were recorded and 
transcribed. The transcripts were scored for five 
categories of feeling expressions underlying the ver- 
bal content: Feelings of Hostility, Warmth, Ambiva- 
lence, Frustration, and Anxiety. The distribution of 
group mean scores of feeling expressions during the 
thirty sessions was analyzed. Particular attention was 
paid to changing trends in group hostility and warmth, 
and changes in their relationship to one another. Find- 
ings included the following: 

All five feeling categories showed increases (in 
frequencies) during the second ten sessions, as com- 
pared with the first ten sessions; and increases during 
the last ten sessions (with the exception of hostility), 
as compared with the second ten sessions. While group 
warmth generally exceeded group hostility, this differ- 
ence was statistically non-significant during the first 
ten sessions, barely significant for the second ten 
sessions, and most significant for the last ten sessions 
of therapy. 

Each individual’s test and therapy data were dis- 
cussed, with case histories serving as background. 
Important improvement in interpersonal relations was 
found for the group as a whole and for the various in- 
dividuals. Finally, with the aid of numerous therapy 
excerpts, discussion of the therapy included: 
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Techniques utilized, analysis of individual and group 
changes and their processes, and descriptions of 
personality characteristics of the population treated. 

Conclusions reached included the following: 

Thirty sessions of analytically oriented group 
psychotherapy with this population have produced 
significant changes in the following aspects of per- 
sonality: 

1. Intellectual Efficiency (as measured by intel- 
ligence and projective tests); 

2. Adequacy of Defenses and Ego Strength (as 
measured by two projective tests); 

3. Ability to Express Feelings (as measured by 
one projective test and the therapy transcripts). 
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SOME ASPECTS OF DIAGNOSIS OF 
CEREBRAL DAMAGE IN CHILDREN 


(Publication No. 6413) 


Samuel Goldenberg, Ph.D. 
University of Washington, 1953 


Title 
Some aspects of diagnosis of cerebral damage in 
children. 


Purpose 

This study had two major and related goals. The 
first was the description of certain important prob- 
lems existing inthe diagnosis and evaluation of cere- 
bral injury in children. The second was an empiri- 
cal evaluation of the efficacy of selected psychologi- 
cal test methods in detecting brain injury in children. 


Procedure 

A review of the literature revealed a number of 
the sources of error and uncertainty in diagnosis, 
involving neurologic, psychiatric and psychologic 
techniques. The diagnostic problem was seen to be 
most acute when brain injury is suspected in children 
of average or above intellectual level, and who show 
only minor or no clinical neurologic signs. A num- 
ber of authors have suggested that psychological 
tests may serve as the criterion of brain injury in 
such cases. However, it was found that the test 
measures which have been advocated for use in diag- 
nosis are deficient with regards to several aspects 
of validity and reliability. 

An investigation was carried out in order to ob- 
tain additional information concerning the diagnostic 
usefulness of certain psychological tests. The analy- 
sis of the data centered about three primary prob- 
lems: (1) on which tests, if any, is the performance 
of the brain-injured group significantly different 
from that of the control groups; (2) what is the rela- 
tive effectiveness of the various tests for discrimi- 
nation of brain-injured children; (3) what is the most 
effective combination of tests for differentiation of 


brain-injured subjects. 

Matched groups of brain-injured children (N = 26), 
emotionally disordered children (N = 32) and normal 
children (N = 32) were examined. All subjects had 
Binet vocabulary I.Q. scores of 80 or above. Thetests 
which were administered included the Stanford-Binet, 
the performance section of the Wechsler Intelligence 
Scale for Children, the Porteus Mazes, a Goldstein- 
Scheerer type of Block Designs test, the Goodenough 
Draw — a — Man, the Strauss-Werner Marble Board 
test, and the Ellis Visual Designs test. Revised scor- 
ing systems were devised for the last two tests men- 
tioned; a reliability study was completed on each of 
them, and ahigh degree of scorer agreement was found. 


Results 

The brain-injured group was found to differ signifi- 
cantly from both non-injured groups on most of the 
test measures studied. Statistically significant differ- 
ences between the emotionally disordered and normal 
groups were not obtained on any of thetests. The rela- 
tive effectiveness of the various tests was found, and 
two of these were shown to be much superior to other 
measures in their power to differentiate brain-injured 
subjects from those without injury. A discriminant 
function analysis of the data for nine of the 13 test 
variables demonstrated that the Ellis Visual Designs 
test contributed nearly all of the maximum discrimina- 
tion which could be obtained with those nine measures. 
The Approach or Method aspect of the Marble Board 
test was found to differentiate brain-injured subjects 
at the same level of efficiency as did the Ellis test. 
The most adequate diagnostic battery of tests, from 
among those studied here, is the Ellis Visual Designs 
and Marble Board tests. There was only negligible 
gain in differentiation of individuals as a result of using 
additional measures of test performance. 
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CONSTRUCTION AND EVALUATION OF 
AN OBJECTIVE TEST OF 
ACHIEVEMENT IMAGERY 


(Publication No. 6517) 


James Lane Hedlund, Ph.D. 
State University of Iowa, 1953 


The major purposes of this study were to construct 
a multiple-choice achievement motive test which con- 
tained items for each of seven pictures representing 
ten of the achievement-related scoring categories de- 
fined in The Achievement Motive; and to compare the 
predictive power of this objective test with that of the 
story-form achievement motive scoring system by re- 
lating Ss’ scores on each to anagrams performance 





and to three different aspects of course performance. 


From approximately 300 stories which had been 
written in response to seven pictures, E selected and 
edited 582 statements so as to represent, for each 
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picture, eleven of the scoring categories (ten achieve- 


ment-related categories plus one unrelated to achieve- 


ment goals, UI). Each of these statements was then 
independently scored for its achievement imagery by 
an experienced judge, the statements on which there 
was a scoring disagreement being eliminated. From 
the remaining 505 statements, 70 achievement-re- 
lated (one for each category for each picture) and 210 
UI statements (30 for each picture) were presented 
to 66 judges who rated them for social favorability. 
In the final form of the multiple-choice test, each of 
the 70 achievement-related statements was matched 
with two UI statements in regard to these social fa- 
vorability ratings. The result, then, was a 70 item, 
three-foil multiple-choice test consisting of ten items 
which represent ten different achievement motive 
scoring categories for each of seven pictures. This 
test was designated as the Iowa Multiple-Choice 
Achievement Imagery Test. 

A 12-minute anagrams test, consisting of the 
word generation, was administered to 116 male Ss, 
these Ss then being divided into two groups — the MC 
and SF groups —- matched on the basis of total num- 
ber of words written on the anagrams test. A month 
later, the 49 Ss of the MC group who returned for 
this part of the experiment were administered the 
multiple-choice test, and the 46 Ss of the SF group 
were administered the story-form achievement mo- 
tive test wherein they wrote one-page stories in re- 
sponse to the same seven pictures that were used in 
the multiple-choice test. 

Three aspects of these Ss’ class grades in their 
Introductory Psychology course were obtained: (a) 
total examination scores, which represented totals 
of the scores obtained on four objective class exami- 
nations, (b) bonus points, which were linearly re- 
lated to the number of hours that they served in 
laboratory experiments on an incentive basis, and 
(c) adjusted course grades, which were the total ex- 
amination scores when adjusted for bonus points 
and class absences. 

No clear-cut relationships were found for either 
the multiple-choice or the story-form achievement 
motive scores in regard to anagrams performance 
or in regard to class grades. 
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A STUDY OF PERSONALITY VARIABLES 
IN PATIENTS WITH SKIN DISORDERS 


(Publication No. 6543) 


Patricia Corcoran Moldawsky, Ph.D. 
State University of Iowa, 1953 


1. The purpose of this investigation was to assess 
the validity of opinions expressed in the psychosomatic 
literature that certain psychological factors play a sig- 
nificant role in the occurrence of some skin disorders. 
To accomplish this purpose, patients with a variety of 
skin disorders were compared with each other andwith 
appropriate control groups in respect to performance 
on a number of personality tests. The tests employed 
were selected on the basis of their presumed relevance 
to personality factors cited in the literature as signifi- 
cant psychological correlates of skin disorders. They 
were as follows: 

A. The Minnesota Multiphasic Scales for *K,” 
“Hypochondriasis,” “Hysteria,” “Depression” and 
“Hypomania.” 

B. The Iowa Scales for “Anxiety,” “Rigidity,” 
“Constriction” and “Hostility.” 

C. The *“Neurodermatitis” Scale devised by 
Allerhand, Gough, and Grais. 

2. One hundred twelve adult patients seen in the 
Department of Dermatology, University Hospitals, 
served as subjects. They were assigned to one of four 
broad diagnostic groups which were formed on the basis 
of the typical severity of a disorder and current opinion 
regarding its “psychosomatic” character. A measure 
of severity of disorder in each case was secured in 
terms of the average rating of three judges who made 
their evaluations on the basis of pertinent data in the 
case record. The four groups were as follows: 

Group I. Mild or moderate “psychosomatic” disorders 
(nummular eczema and dyshidrosis) 

Group II. Mild or moderate “organic” disorders (con- 
tact dermatitis and pityriasis rosea) 

Group II. Severe “psychosomatic” disorders (atopic 
eczema and psoriasis) 

Group IV. Acne 

3. The findings of the investigation indicated that: 

A. The factors of age of patient and s«-erity of 
disorder were not significantly related to personality 
disturbance, as measured by the test scores. 

B. Patients with atopic eczema and psoriasis 
(Group III) showed a greater degree of psychological 
disturbance than did patients with other skin disorders. 
Specifically, they showed significantly higher scores 
on the “Hypochondriasis,” “Hysteria,” “Depression” 
and “Rigidity” scales, as compared with the patients 
in the other diagnostic groups. 

C. Patients with the supposedly “psychosomatic” 
disorders of nummular eczema and dyshidrosis (Group 
I) did not differ significantly in respect to test per- 
formance from patients with the supposedly “organic” 
disorders of contact dermatitis and pityriasis rosea 
(Group II). 

D. Patients in all diagnostic groups showed a 
greater-than-average degree of psychological disturb- 
ance, their performances on all scales being 
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significantly above the norms with the exception of 
the “Anxiety” and “Hostility” scales. 

E. The *“Neurodermatitis” scale of Allerhand, 
Gough, and Grais did not discriminate patients with 
atopic eczema, nummular eczema, or other suppos- 
edly “psychosomatic” disorders from patients with 
supposedly “organic” disorders. However, in line 
with the hypothesis advanced by these authors, 
patients with atopic or nummular eczema show rela- 
tively high scores on the scale. 

4. In a discussion of the significance of the find- 
ings, the following points were made: 

A. While the normative groups whose perform- 
ances formed the basis for the interpretation of the 
performances of the patients were adequate by con- 
ventional criteria, it is felt that future investigation 
should include the utilization of rigorously matched 
control groups. 

B. The rather unexpected finding of a lack of 
relationship between severity of disorder and per- 
sonality disturbance deserves further exploration 
with larger groups of patients. 

C. The significantly deviate performances of 
the patients with atopic eczema and psoriasis on a 
number of test scales are consonant with the hypo- 
thesis that these disorders have an important psycho- 
logical component. 

D. The finding of no significant differences be- 
tween patients with “psychosomatic” disorders of 
moderate severity and those with “organic” disor- 
ders of moderate severity is open to a number of 
interpretations. While patients with these disorders, 
as well as patients with acne, scored significantly 
above the norms on most of the scales, the observed 
differences are too small to warrant definitive inter- 
pretation before replication of the study. 

5. Suggestions for future research were made. 
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A QUANTITATIVE SEMANTIC ANALYSIS 
OF THE DREAM IN PSYCHOTHERAPY 


(Publication No. 5991) 


Claude Scott Moss, Ph.D. 
University of Illinois, 1953 


These experiments test six interrelated hypotheses 
derived from psychoanalytic theory - two on changes 
in meaning experienced by patients in psychotherapy 
and four related to the nature and function of dreams. 

Data was obtained from the intensive longitudinal 
study of a single individual in psychotherapy, supple- 
mented by additional information provided by a sec- 
ond, less complete case. The principle instrument 
used was the Semantic Differential, a combination of 
associational and scaling procedures developed for 
the objective measurement of meaning. In the col- 
lection of data, employment was made of two hypnotic 
procedures: first, ratings were obtained on the 


Differential of standard concepts at periodic 

intervals from patients in both the waking and hypnotic 
states; second, reliance upon conventional inferential 
methods of dream interpretation were replaced by 
having patients analyze their own dreams while in the 
hypnotic state. 

Data collected in the therapy situation has the ad- 
vantage of locating the problems under investigation 
in a realistic setting, and the obtained results may be 
interpreted within the framework of a rich background 
of clinical information. The method has the disadvan- 
tage of lacking rigorous control. The new method for 
the measurement of meaning allowed a degree of 
quantification unique to the subject-matter of dreams. 
However, it is recognized that few of the available 
statistical methods are applicable, in a strict sense, 
to the longitudinal study of a single case. While re- 
sults are not generalizable beyond the one case, oper- 
ations were made explicit and the procedure is repeat 
able. 

An increase in objectivity was sought through in- 
corporation of the general observations on symbolism 
into a mediation theory of behavior. It is hoped that 
use of learning theory principles will put hypotheses 
about symbolism into a form testable by experimenta- 
tion. 

Concerning changes in meaning with psychotherapy, 
evidence is advanced that (1) a personality involved in 
neurotic conflict is characterized by areas of dissoci- 
ation, such that different levels of meaning, conscious 
and unconscious, coexist, and that, (2) as conflict is 
resolved and integration achieved, there is a coalesence 
of these originally discrepant levels of meaning. Both 
of these hypotheses are confirmed. A related hypo- 
thesis (3) states that, when a repressed conflict area 
exists, the meaning represented in dreams should 
more closely approximate unconscious (hypnotic) than 
conscious (waking) meaning. There is confirmatory 
evidence for this hypothesis. Two hypotheses (4 and 5) 
undertake a test of the psychoanalytic concept of dream 
censorship. No evidence was found for the existence of 
dream censorship. However, results are compatible 
with predictions made from learning theory. A final 
hypothesis (6), that the affect in dreams is undistorted, 
was not confirmed by the obtained data. Negative re- 
sults may be due to methodological limitations. 

From one point-of-view the purpose of this study 
is eminently pragmatic — it suggests a possible meas- 
ure for changes in meaning which occur with psycho- 
therapy and attempts to clarify the significance which 
dreams may have in the treatment situation. In broad 
perspective, the present research is exploratory, and 
its primary value may reside in the introduction of new 
methods and techniques for the investigation of psycho- 
logical phenomena previously resistant to objective 


study. 
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THE PERFORMANCE OF NORMAL AND 
SCHIZOPHRENIC ADULT MALES ON THE 
THEMATIC APPERCEPTION TEST IN 
TERMS OF: TRANSCENDENT REACTIONS; 
CATEGORIZED AFFECTIVITY; 

AND VERBAL ENUMERATION 


(Publication No. 6324) 


Paul David Park, Ph.D. 

Yeshiva University, 1952 

Statement of the Problem: Definition of 
scope 

This study is concerned with the evaluation of 
Thematic Apperception Test (TAT) stories by means 
of three quantitative scoring techniques: (a) Tran- 
scendent Reactions, (b) Categorized Affectivity and 
(c) Verbal Enumeration. 

The object of the study is to investigate quanti- 
tative methods for differentiating the performance 
on the TAT of adult male schizophrenics from the 
performance of a normal population. 

The problem is to test the hypothesis that there 
are no quantifiable differences in the performance 
of the two populations on the TAT in terms of the 
above quantitative scoring techniques. 

It is also the purpose of this study to ascertain 
the stimulus value of the TAT cards for the normal 
and schizophrenic populations in terms of the above 
quantitative scoring techniques. 


Methods of Procedure 

All twenty TAT cards recommended for adult 
males were administered to all subjects. Asa 
measure of mental ability the Wonderlic Personnel 
Test was used. The Cornell Selectee Index was ad- 
ministered to the normal population to include the 
best adjusted individuals. 

After-the test data had been secured, the TAT 
stories were scored in terms of: Transcendent 
Reactions; Categorized Affectivity; and Verbal Enu- 
meration. The investigator prepared scoring sheets 
to facilitate the counting of quantitative variables. 
Categorized Affectivity requires checking the pres- 
ence of any of a specified number of feeling varia- 
bles if they occur in a given story. Verbal Enumer- 
ation consists of counting the number of words 
(nouns — excluding pronouns; verbs; and modifiers 
- adverbial and adjectival) in the TAT stories. 

The data were arranged according to total num- 
ber of responses in terms of each scoring system 
for the set of 20 cards, card subgroups 1 to 10 and 
11 to 20, and each card individually. The data were 
also classified according to number of subjects con- 
tributing a certain number or more of a given re- 
sponse. The frequency of occurrence of each feel- 
ing variable was computed. Tests of significance 
for comparing the performance of the two popula- 
tions were calculated by means of critical ratio and 
chi-square tests. All differences significant at or 
beyond the 5% confidence level were noted. The 
relative stimulus value of each card was determined 
in terms of each scoring system on the basis of the 
deviation of each card meanfrom the overall mean. 


Sources of Data 

The subjects consisted of 60 normal and 60 schizo- 
phrenic adult males reasonably comparable in terms 
of age, education and mental ability. Nearly all sub- 
jects were W.W.II veterans. The normals were drawn 
from veterans’ educational and occupational organi- 
zations. The schizophrenics were obtained at the 
Veterans Administration Mental Hygiene Services in 
New York City. 


Summary of Findings 

Not only do transcendence, certain feelings and 
‘words’ occur significantly more often in TAT proto- 
cols of the schizophrenics but also significantly more 
individuals in the schizophrenic classification contrib- 
ute protocols containing a high number of these quanti- 
tative variables. It is therefore more certain that 
these differences in responses represent real group 
differences. 

The mean number of transcendences and words per 
story based on 20 cards, card subgroups 1 to 10 and 11 
to 20, and each card individually is significantly greater 
for the schizophrenic population. 

The total number of feeling variables expressed on 
the entire set of cards, card subgroups 1 to 10 and 11 
to 20 is significantly greater for the schizophrenics. 

The cards are heterogeneous with respect to evok- 
ing transcendence, feeling variables and length of 
stories produced by the normals and schizophrenics 
independently. Heterogeneity among the cards is less 
marked in Verbal Enumeration than in Transcendent 
Reactions and Categorized Affectivity. 

The responses of the schizophrenics exceed those 
of the normals by an amount more than could be ex- 
pected by chance alone in the following feeling varia- 
bles: depression, escape, conflict, sexuality, hostility, 
pain-fatigue-sickness, anxiety, anger and suicide. 
Every feeling variable contained in the TAT stories of 
the normals is also expressed by the schizophrenics. 
The variables hostility and pain-fatigue- sickness are 
not only expressed most frequently in stories of both 
normals and schizophrenics, but are also expressed by 
most subjects of both populations. 











Conclusions and Recommendations 

There are quantifiable differences in the perform- 
ance of the normal and schizophrenic populations on 
the TAT in terms of Transcendent Reactions, Categor- 
ized Affectivity and Verbal Enumeration. 

Quantitative evaluation of phantasy production on 
the TAT, at least by means of the scoring systems 
utilized in this research, may be useful in differenti- 
ating the performance of normal and schizophrenic 
subjects. 

Quantitative treatment of TAT stories should be 
given increased attention since it minimizes projection 
of the clinician’s views into the results. 
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ADAPTIVE ASPECTS OF HOSPITALIZED 
TUBERCULOUS VETERANS AS REVEALED 
ON PSYCHOLOGICAL TESTS 


(Publication No. 6325) 


Henry Platt, Ph.D. 
Yeshiva University, 1952 


Statement of the Problem: Definition of 
Scope 

This study is an exploratory investigation of the 
adaptive aspects of a group of hospitalized pulmonary 
tuberculosis veteran patients through their responses 
on a battery of psychological instruments. 

The hypothesis of this study was that the tubercu- 
lous patients, especially those showing far-advanced 
symptomatology, would show measurable personality 
differences when their responses are compared with 
those of a non-tuberculous group. 


Methods of Procedure 

The subjects were 51 tuberculous patients and a 
control group of 30 non-tuberculous patients. Tests 
were administered and findings summarized in terms 
of the outstanding characteristics of the group and 
severity of illness of the patients. 

Responses of the tuberculous patients were re- 
ported in mean score values and standard deviations. 
Comparisons were made with those of the normative 
and control groups through the “t” test to determine 
measurable personality differences. 


Summary of Findings 

Hypotheses of a unique tuberculous personality 
are not borne out by the findings which point to situ- 
ational reactions related to the disease and hospital- 
ization. With few exceptions, when comparisons 
were made with responses of the non-tuberculous 
groups, all groups showed about the same character- 
istic degree of temperamental strengths and weak- 
nesses and expressed about the same degree of ag- 
gression and defensiveness in their adjustment. 


Conclusions and Recommendations 

The findings are not indicative of greater malad- 
justment among more seriously ill tuberculous pa- 
tients. Further research is necessary to explore 
significant findings. Test norms on tuberculous sub- 
jects are needed for better understanding of adaptive 
aspects of the tuberculous. 
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A DIFFERENTIAL ANALYSIS 
OF VARIOUS GROUP RESPONSES TO 
CHARACTERISTICS OF PERSONALITY AS 
MEASURED BY THE MINNESOTA 
MULTIPHASIC PERSONALITY INVENTORY 


(Publication No. 6451) 


Konrad William Rinne, Ph.D. 
Indiana University, 1953 


Procedure (Source of Data) 

The purpose of this research was to make a differ- 
ential analysis with respect to nine diagnostic scales 
included in the Minnesota Multiphasic Personality In- 
ventory of various responses made by a group of 325 
college students enrolled in seven different curricular 
areas. The junior year of college work was selected 
after a survey of the various college and university 
catalogues revealed that this particular academic level 
is the time when a decision must be made by the student 
regarding major and minor areas of subject matter con- 
centration. The seven different curricular areas re- 
ferred to are: Journalism; Zoology; Accounting; Mar- 
keting; Elementary Education; Health, Physical Edu- 
cation and Recreation; and Music. 

Raw scores, T-scores, and profiles were secured 
for all subjects. In order to compare scores on the 
tests, raw scores were converted to T-scores from 
tables prepared for use with the MMPI. 

In order to facilitate comparisons between curricu- 
lar areas, a system of coding MMPI profiles was 
adopted. This coding system expressed intensity and 
pattern, effected a compromise between too much de- 
tail on scale elevation and equally undesirable detail 
as to profile shape, and showed for any coded profile 
all scales that deviated farther upward than a standard 
score of 54 or lower than a standard score of 46. 

The technique of analysis of variance was employed 
in this study to test various hypotheses with regard to 
the observations, and more specifically to differences 
between pairs of means. 


Majof Findings 

The findings of this investigation agree with what 
has been observed to be a common occurrence at the 
college level where frequency curves from personality 
traits having one end recognized as abnormal show a 
slight skewness of the curve and somewhat higher cen- 
tral tendency than unselected groups. 

There appears to be a tendency on the part of six 
of the seven groups (Accounting, HPER, Journalism, 
Marketing, Music and Zoology) to deviate in the upward 
direction between one half and one standard deviation 
on the average above a mean of 50 on seven of the nine 
scales (D, Hy, Pg, Mf, Pt, Sc, and Ma). Education 
majors were in the most favorable position of all seven 
groups on six of the nine scales in regard to normal 
mean proximity. They failed to attain this position only 
on D, Py, and Hs. Journalism had the largest number 
of students, of all seven groups, making all nine scale 
scores outside the normal range 46 to 54, namely seven 
or 14 per cent. Each of the nine mean scores for Jour- 
nalism majors were higher than the combined group 
mean score on each of nine scales. 
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Ranging between the extremes exhibited for Jour- 
nalism and Education, the other five groups appear 
to have a tendency to deviate most above a mean of 
50 in the following order: Zoology, HPER, Market- 
ing, Music, and Accounting. 

For those scales in which the F-ratio is signifi- 


cant, the t-tests indicate that significant mean differ- 


ences exist at the five per cent level with the first 
group of each pair having the higher mean on the: 

a. Depression scale between: 

Science and Education 
Marketing and Education 
Journalism and Education 
Journalism and Music 
Science and Music 

. Masculinity- Femininity scale between: 
Accounting and Education 
Science and Education 
Music and Education 
Marketing and Education 
Journalism and Education 
HPER and Education 
Science and HPER 

. Hypomania scale between: 
Marketing and Accounting 
Acccunting and Education 
Science and Education 
Music and Education 
Marketing and Education 
Journalism and Education 
HPER and Education 
Marketing and Science 

Omitting the Masculinity-Femininity scale, the 
coded profile with a peak on Hypomania and a sec- 
ondary peak on Psychopathic Deviate appears to be 
the most common two-digit code among normal 
males. 

The various groups as a whole deviate least in 
concern for bodily health as measured by the Hypo- 
chondriasis scale. They appear to have a tendency 
to be somewhat overactive in thought and action as 
measured by the Hypomania scale. 

Conclusions 

1. Each of the seven groups appears to be rela- 
tively consistent on all scales with only a very slight 
exception on the Hypomania scale. 

2. There is a tendency for college and college 
educated persons to deviate in the upward direction 
between one half and one standard deviation. 

3. Education majors appear to have a tendency 
to deviate least of all seven groups above a mean of 
50. 

4. Journalism majors appear to have a tendency 
to deviate most of all seven groups above a mean of 
50. 

5. Music majors are the most consistent in vari- 
ability from scale to scale, and HPER majors the 
least consistent of all seven groups. 
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THE USE OF THE RORSCHACH TEST 
IN PSYCHIATRIC DIAGNOSIS AND 
TREATMENT PLANNING 


(Publication No. 6281) 


Albert Leo Sobol, Ph.D. 
New York University, 1953 


The purpose of this study was to investigate the 
use of the Rorschach Test in an outpatient, fee-paying 
psychiatric clinic. The problem involved the extent to 
which this projective technique could be employed in 
predicting the presence of ten (10) personality traits or 
variables: Need for Dominance, Need for Aggression, 
Need for Abasement, Need for Sex, Need for Exhibition, 
Need for Succorance, Fgo-Ideal, Narcism, Superego 
Integration, and Superego Conflict. 

Thirty-two (32) male adults, between the ages of 
eighteen (18) and forty (40), who hadcome to the clinic 
because of emotional distress, were studied. Each of 
them received an initial interview by a psychiatrist, a 
psychological examination, anda course of therapy by 
a qualified psychiatrist. The screening psychiatrist, 
the treatment psychiatrist, at two points in therapy, 
and the psychologist, on the basis of the Rorschach 
Test, filled out a Psychiatric Item Analysis of Person- 
ality (P. I. A. P.). The P. I. A. P. included a descrip- 
tive representation summarizing the ten traits or at- 
tributes under investigation. Each subject filled out an 
Item Analysis of Personality (I. A. P.), which included 
one hundred and forty (140) items relating to these ten 
personality traits or attributes. The Rorschach P. I. 
A. P. was then compared, for each case, with the other 
three P. I. A. P.s, and with the I. A. P. 

After all quantitative materials had been completed, 
a personality evaluation was obtained, from the treat- 
ment psychiatrists, on a sampling of the subjects. The 
qualitative data was obtained after the subject had been 
in therapy for at least one year, with a frequency of 
visits ranging from one to three times a week. 

The findings from the quantitative data showed 
statistically significant results in one of the ten person- 
ality traits or attributes studied, the Need for Sex. It 
was found that the psychiatrist’s judgment after fifteen 
therapy sessions, for this one variable, reflected es- 
sential agreement with the estimate derived from the 
Rorschach Test. Since in no case was there anything 
but a chance relationship between Rorschach estimates 
and psychiatric estimates after one therapy session, it 
would seem that the Rorschach Test can make signifi- 
cant predictions in some areas of personality structure. 

It was found that there was only a chance relation- 
ship among estimates with regard to whether or not a 
particular trait was consciously or unconsciously moti- 
vating. 

The analysis of the qualitative materials indicated 
that, after a psychiatrist had treated a patient for a 
considerable length of time, his estimate with regard 
to certain of the personality traits under investigation 
was in close agreement with the original estimates de- 
rived from the Rorschach Test. This was true in vari- 
ous cases where the quantitative comparison between 
the psychiatric and psychological estimates had been 
in major disagreement. This finding suggests that 
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personality prediction from the Rorschach Test is 
significantly greater as there is a more complete 
understanding of the subject. 

In summary, although the statistical findings of 
this investigation are inconclusive, there are various 
indications that the Rorschach Test can be used to 
predict the presence of certain personality variables. 
A significant relationship was found between the 
psychiatrist’s estimate, after fifteen therapy sessions, 
and the psychological estimate, with regard to the 
Need for Sex. A high degree of agreement was ap- 
parent in diagnostic formulations, as well as in the 
qualitative summaries derived from the Rorschach 
Test and the psychiatrist after at least one year of 
therapy. 

It was suggested that further research, in the 
area of personality prediction from projective tech- 
niques, consider the finding that higher agreement 
between psychological and psychiatric estimates was 
consistent with increased periods of psychiatric 
treatment. 
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A STUDY OF OBJECTIVELY SCORED 
DRAWINGS OF HUMAN FIGURES IN 
RELATION TO THE EMOTIONAL ADJUSTMENT 
OF SIXTH GRADE PUPILS 


(Publication No. 6326) 


Philip M. Stone, Ph.D. 
Yeshiva University, 1952 


The validity of two human-figure drawing tech- 
niques, based on objective scoring procedures, was 
investigated. One technique involved children’s free- 
hand productions of two human figures, while the 
other (Figure-Drawing Preference Record) involved 
their selections of already-made drawings. A total 
of 492 maladjusted and adjusted sixth grade public 
school children of both sexes were utilized. 

The findings are summarized as follows: (1) Ob- 
jectively scored human-figure drawings, as used in 
this study, showed a tendency to discriminate be- 
tween maladjusted and adjusted groups. The results 
are therefore sufficiently promising to warrant con- 
tinued clinical use of them; (2) Seventeen out of 
thirty-seven drawing characteristics in the first and 
second human-figure drawing productions and six 
out of twenty-six characteristics in the Figure Draw- 
ing Preference Record, differentiated maladjusted 
pupils from their controls; (3) On the basis of a 
single drawing characteristic, a pupil could not be 
identified as maladjusted; every significant drawing 
characteristic of the maladjusted group was also 
found in the adjusted group, but with much lower 
frequency; (4) Both drawing techniques were found 
to be reliable; (5) The Figure Drawing Preference 
Record showed promise of developing into a valuable 
projective instrument; (6) Further investigation of 


the validity of objectively scored human figure draw- 
ings must be made. 
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THE STABILITY OF STRONG VOCATIONAL 
INTEREST BLANK PATTERNS 
FOR PRE-COLLEGE MALES 


(Publication No. 6160) 


Kalmer E. Stordahl, Ph.D. 
University of Minnesota, 1953 


To measure the stability of scores on Strong’s 
Vocational Interest Blank 181 boys who were tested as 
high school seniors were retested two years later as 
college students. One hundred and eleven of these boys 
had graduated from high schools in a large metropolitan 
area and were designated as the “metropolitan” group; 
the seventy boys who had graduated from high schools 
located in cities of less than 20,000 were designated as 
the “non-metropolitan” group. 

The tests and retests were scored for forty-four 
occupational scales and for Interest Maturity, Occupa- 
tional Level and Masculinity-Femininity. The follow- 
ing measures of test-retest stability were used: perma- 
nence of mean scores, test-retest correlation, perma- 
nence of letter grade scores, permanence of interest 
patterns, and permanence of individual profiles. An 
analysis was also made to determine whether there was 
any relationship between stability of interest profiles 
and Interest Maturity, ACE Psychological Examination 
and high school percentile rank. 

Significant changes (.01 level) in mean scores were 
found on twenty-six scales for the metropolitan group 
and on twenty-four scales for the non-metropolitan 
group. Twenty-two of these scales were common tothe 
two groups. The significant changes were in both the 
positive and negative direction with the direction in all 
cases being the same for the metropolitan and non-met- 
ropolitan groups. 

The median test-retest correlations for forty-seven 
scales were .72 and .67 for the metropolitan and non- 
metropolitan groups respectively. None of the corre- 
lations were significantly different for the two groups 
at the .01 level and only one was found to be significant- 
ly different at the .05 level. 

Since the metropolitan and non-metropolitan groups 
had been found to be quite homogeneous with respect 
to stability of interest scores as measured by changes 
in mean scores and by test-retest correlation, the two 
groups were considered together in computing the 
changes in letter grades and interest patterns between 
the test and retest. Letter grades of C and A were 
found to be the most stable with 68 per cent of the C 
grades and 60 per cent of the A grades being identical 
on the test and retest. The intermediate letter grades 
were less stable. 

The primary and “no pattern” patterns were found 
to be the most stable. Fifty-eight per cent of the 
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primary patterns on the first test were found to be 
primary patterns on the retest and 81 per cent of 
the “no” patterns were found to be identical on the 
retest. The secondary and tertiary patterns were 
less stable. 

Kendall’s coefficient of concordance, W, was 
used as a measure of the stability of an individual 
profile. The median coefficient between test and 
retest for the metropolitan group was .87 and for 
the non-metropolitan group .86. When tested by 
chi-square the two distributions of coefficients were 
found to be homogeneous. 

When subjects with high, average, and low Wo 
values were compared with respect to Interest 
Maturity score on the first test, ACE Psychological 
Examination score and high school percentile rank 
no significant differences were found. Thus none of 
these measures were found to be related to perma- 
nence of scores on the Vocational Interest Blank. 
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THE ROLE OF COLOR IN INFLUENCING 
RESPONSES TO THE RORSCHACH TEST: AN 
EXPERIMENTAL INVESTIGATION 
OF THE VALIDITY OF THE COLOR-SHOCK 
HYPOTHESIS AS A SIGN OF NEUROTIC 
DISTURBANCE AND AS A PHENOMENON 
INDUCED BY THE COLOR STIMULUS 


(Publication No. 6284) 


Melvin B. Swartz, Ph.D. 
New York University, 1953 


The aims of this study were to test the validity 
of the color-shock hypothesis, both as a color phe- 
nomenon and as an indication of neurosis, and to 
determine how hue affects the Rorschach protocol. 

To accomplish these ends, the standard Rorschach 
and a special variation of it, identical with the origi- 
nal except for the absence of color, were adminis- 
tered to fifty neurotic patients of the Veterans Ad- 
ministration Mental Hygiene Clinic in New Yorkand 
to thirty normal volunteers, drawn mostly from 
posts of the American Legion. Each population was 
divided into two subgroups, to whom the two sets of 
blots were presented in counter-balanced order, 
with a two-to-four-month interval between tests. 

Among both populations, the protocols of the 
standard and non-color Rorschachs were compared, 
by the Chi-square and t-tests, not only for the con- 
ventional scores, but also with respect to “content- 
quality categories,” which reflected clinical evalu- 
ations of the content. 

Apart from the absence of color responses, the 
only clearly established effect of the removal of 
color from the Rorschach plates was the increase 
in the number of F responses to the chromatic cards. 
Among both populations, the increase was signifi- 
cant at the .01 level of confidence. Three other 


reliable changes — significant at the .05 level — were 
found among the neurotics with the elimination of 
color. There were fewer KF + Fk+ KF scores on the 
achromatic plates; more W’s and fewer responses 
symbolic of “Castration” were given to the chromatic 
cards. While all three of these differences were sug- 
gestive of the manifestation of less anxiety on the non- 
color plates, they may have arisen by chance, in view 
of the large number of statistical tests made. 

The elimination of color from the Rorschach was 
found not to affect significantly the incidence of color 
shock on any of the indices investigated. 

The performances of the neurotic and normal groups 
on the standard Rorschach were compared with respect 
to 33 indices of color shock by Chi-square. Statisti- 
cally significant differences — at the .05 level — were 
found on only two indices: 

Decrease in the number of responses offered to 

the chromatic cards, as compared with the 

achromatic plates. 

Number of responses given on plates VII-X 

less than thirty per cent or more than fifty 

per cent of the total number. 

A third index was discovered to be reliable — at the 
.05 level — when, in the comparison of measures be- 
tween the chromatic and achromatic cards, adifference 
of 25 per cent in the stipulated direction was required 
for the registration of color shock, viz: 

Increase in time per response on the chromatic 

plates over the achromatic cards. 

These three indices, it should be noted, are not 
independent; they are all a function of the dispropor- 
tionately small number of responses that were offered 
by the neurotics to the last three cards. Because of 
the large number of statistical tests made, moreover, 
these findings may have arisen by chance. Hence, the 
validity of color shock as an indication of neurosis was 
not verified. 

Analyses of variance, however, indicated that psycho- 
neurotic records could be distinguished from normal 
protocols in terms of the number of cards scored as 
manifesting General Disturbance, one of the content- 
quality categories. The differentiation was significant 
at the .01 level, in the case of the achromatic plates, 
and at the .05 level, in the case of the chromatic cards. 
This finding suggests that neurotics can be more 
readily distinguished from normals by the clinical 
evaluation of disturbance on all ten plates than by in- 
dications of color shock. 
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A PSYCHOMETRIC DIFFERENTIATION 
BETWEEN FUNCTIONAL PSYCHOTICS 
AND NON-PSYCHOTICS WITH 
ORGANIC BRAIN DAMAGE 


(Publication No. 6400) 


Donald Wayne Sydow, Ph.D. 
University of Minnesota, 1953 


This study was designed to explore a battery of 
psychological tests for a set of practical, clinical 
discriminators which would help in the differential 
diagnosis between functional psychotics and non- 
psychotic patients with organic brain damage. One 
hundred white male hospitalized subjects — fifty 
functional psychotics and fifty non-psychotic brain 
damaged patients — were compared on the basis of 
non-psychometric data and the results from five 
psychological tests: the Shipley-Hartford, the 
Partington’s Pathways, the Porteus Mazes, Raven’s 
Progressive Matrices, and the Minnesota Multiphasic 
Personality Inventory. 

The two groups were compared on all the usual 
time and performance scores recorded in the ac- 
cepted administration of each of the tests. An item 
analysis was performed on the Raven, and “persever- 
ative tendencies” were examined on the Partington, 
Porteus, and Raven tests. For the latter, a technique 
suggested by Cassel was used. The Sullivan and 
Welsh technique for configural analysis of MMPI 
profiles was applied. 

Attempting better to meet the cross-validation 
problem connected with relatively small samples, 
each of the two samples was randomly divided into 
two equal parts according to a technique of double 
cross-validation suggested by Katzell. Discriminat- 
ing items derived from one sub-sample were cross- 
validated on the other sub-sample and vice versa. 
Items thus derived were combined into final devices 
in two manners. First, all items differentiating in 
both sets of sub-samples at the five per cent level 
of confidence were used, and are distributed in the 
following manner: 

1. Pa n’s Pathways. Organic patients 
took 110 or more seconds for Pathway I and 
obtained a raw score of less than 8. 

2. Porteus Maze. Organics tended to obtain 
weighted scores of 90 or above on the total 
qualitative score, 20 or more on “Cross 
Lines,” and 35 or more on the “Lift Pencil” 
sections of the qualitative score. 

3. MMPI. F scores of the organics tended to be 
below 70; Hy scores tended to be higher than 
Pa scores in contrast to the psychotic sample. 

The second method of combining items was to 
use all items which achieved or approached reliable 
differences if the frequency trends were in the same 
direction in both sub-samples. When the more lib- 
eral levels of confidence were used, the following 
variables were of value in discriminating between 
the groups in addition to those above: 

1. Non-psychometric. Organic patients, in con- 

trast to psychotics, were more often married 
and had jobs on higher occupational levels. 








2. Partington’s Pathways. Organic patients took 
130 or more seconds to trace Pathway II. 

3. Porteus Maze. Organics tended to start more 
often in the wrong direction at a choice point. 

4. Progressive Matrices. The organics made 17 
or more “perseverative” errors, especially in 
the repetition of the figures to the left of the miss- 
ing piece in the matrix. 

MMPI. Pd, Pa, and Sc scores were more often 
below 70 and Si below 60 for the organics. Or- 
ganic patients also tended to have the Hs score 
equal to or higher than Pd and Pa; Hy equal to 
or higher than Pd and Pt; Hy higher than Sc; 
and Pd equal to or lower than Ma. 

Use of the device based on the more strict level of 
confidence resulted in the accurate classification of 70 
per cent of the cases, while the longer device correctly 
differentiated 81 per cent. Combinations of items from 
within the devices were compared with the total devices 
for accuracy. The MMPI was especially effective used 
alone or in combinations. An investigation of “test 
misses” and various sub-classifications of the total 
sample revealed that the devices tended to work better 
with paranoid schizophrenics, gun-shot wounds of the 
head, and brain tumors. 
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CONSISTENCY OF THE SELF-CONCEPT 


(Publication No. 6473) 


Donald M. Taylor, Ph.D. 
Vanderbilt University, 1953 


Two hypotheses were tested in this series of 
studies: (1) that the self-concept tends to remain rela- 
tively stable; and (2) that changes similar to those 
found in therapy occur in self-concept and self-ideal 
(the self one would like to be) when both are described 
repeatedly in a limited period of time. 

The self-concept is defined as the phenomenologi- 
cally unitary configuration of symbolic constructs with 
the self as referent which the individual derives from 
experience and utilizes as a frame of reference for 
self-evaluation and understanding, and in perception 
and behavior related to the self. 

The methodology was Q-technique, involving de- 
scription of the self by placing self-statements in 
eleven categories ranging from “most characteristic 
of me” to “least characteristic.” A platykurtic semi- 
normalized forced distribution is required, with fewest 
statements in the two most extreme categories and the 
largest number in the middle “doubtful” category. 
Scores assigned items by such placement were used in 
testing self-concept stability and in obtaining positive 
and negative self-concept scores by summing points 
assigned to all positive and negative statements. 

The instrument used was a set of 120 self-state- 
ments, 60 positive and 60 negative, obtained from two 
hundred anonymous self-descriptions by college 
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students and adults. Statements were classed as 
positive (self-approving) or negative (self-disapprov- 
ing) on the basis of decision by a panel of eight 
judges and after an item analysis of a pilot study. 
Subjects included 152 college undergraduates, five 
graduate students, and twenty adults. 

Forty undergraduates made two Q-sort self- 
descriptions in the same setting, forty made one 
self-sort at the university and one at home, and 
forty described themselves once by Q-sort and once 
with a paper-and-pencil form, one week apart. 
Seventeen adults made two self-descriptions ten days 
apart and three made ten self-sorts at home over 
periods of 27 to 59 days. One graduate student made 
Q-sort self-descriptions 21 times over 7-1/2 months 
in seven different environments. Seven subjects 
made ten self-sorts in five days, five made seven 
self-sorts and three self-ideal sorts in five days, 
five made eight self-sorts and two self-ideal sorts 
in five days, and five made three self-sorts and two 
self-ideal sortings. Seventeen made two self-sorts 
and one self-ideal in two days. 

Intercorrelations of these self and self-ideal de- 
scriptions and calculation of positive and negative 
self-concept scores seem to suggest the following 
conclusions: 

1. The self-concept remains relatively stable 
over time intervals up to 7-1/2 months. 

2. Changes in external environment do not usu- 
ally alter the self-concept significantly. 

3. The paper-and-pencil version obtains sub- 
stantially the same results as the card-sorting pro- 
cedure. 

4. Stability of self-concept for college and adult 
populations may differ significantly. 

5. Traumatic or euphoric experiences may alter 
the self-concept. 

6. Repeated self-description appears to increase 
consistency of the self-concept. 

7. Test-retest reliability coefficients for the 
usual personality inventories may over-estimate 
self-concept stability. 

8. Consistency of self-concept bears a small 
positive relationship to positiveness of self-concept. 

9. Introspection on the self-ideal tends to alter 
the self-concept. 

10. The self-ideal is more stable than the self- 
concept. 

11. Self-concept and self-ideal tend to differ 
significantly. 

12. Repeated self-concept and self-ideal descrip- 
tions tend to result in self-concept changes similar 
to those reported in psychotherapy. 

13. The difference between self-concept and self- 
ideal is reduced in repeated self and self-ideal de- 
scriptions. 

14. Repeated self-introspection tends to result 
in some reorganization of the self-concept. 

15. Individual making repeated self-descrip- 
tions by Q-sort report increased self-insight. 

16. Most persons have positive self-concepts. 

17. Positiveness of self-concept tends to increase 
with repeated self-description. 

18. Anxiety and negative self-attitudes are 


frequently associated. 
19. Q-sort data may be treated nomothetically. 
20. Q-sort pattern analysis reveals variability 
within personality not disclosed by inventory proce- 
dures. 
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EFFECT OF STRESS-PRODUCED 
ANXIETY ON RORSCHACH, DRAW-A-PERSON, 
AND VISUAL PERFORMANCE 


(Publication No. 6561) 


Lyle Harrison Wharton, Ph.D. 
State University of Iowa, 1953 


1. The purpose of this study was to investigate the 
influence of a stress-produced anxiety on the occur- 
rence of performance features alleged to be indices of 
anxiety on the Rorschach Test (with special reference 
to the findings of Eichler), the Draw-A-Person Test, 
and the Visual Retention Test. 

2. Two groups of forty college students each, were 
administered the Rorschach Test, Draw-A-Person 
Test, and Visual Retention Test. One group (control) 
performed under normal conditions, while the other 
group (stress) performed under an anxiety-inducing 
stress situation. The stress situation was defined in 
terms of electric shock, complex electrical apparatus, 
and instructions given the subjects. Following perfor- 
mance on the tests the subjects rated themselves on an 
anxiety-tension scale. 

3. The performance features and the hypothesized 
direction of difference in the stress situation were as 
follows: 

a. Rorschach Test 
(1) decreased number of responses 
(2) increased number of card rejections 
(3) decreased number of whole responses 
(4) increased number of oligophrenic details 
(5) increased number of rare details 
(6) decreased number of human movement 
responses 
(7) increased number of weighted shading re- 
sponses 
(8) increased number of responses determined 
solely by form 
(9) decreased number of weighted color re- 
sponses 
(10) increased number of animal responses 
(11) increased number of animal details 
(12) increased number of human details 
(13) increased number of anatomy responses 
(14) decreased number of popular responses 
(15) increased number of shading shock signs 
b. Draw-A-Person Test 
(1) decreased size of drawings 
(2) increased marginal placement of drawings 
(3) increased number of drawings containing 
short, sketchy strokes 
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(4) increased number of erasures 
(5) increased number of drawings containing 
shading 

c. Visual Retention Test 
(1) decreased size of figures 
(2) increased marginal placement of figures 
(3) increased number of designs contain- 

ing tremulous lines 
(4) increased number of lines extending 
beyond the point of joining 

4. The results obtained were as follows: 

a. Stress subjects rated themselves as sig- 
nificantly more anxious or tense than did 
the subjects of the control group. 

. Only one (number of responses) of the 
fifteen “anxiety signs” or the Rorschach 
Test tended to differentiate the two groups. 

. None of the five “anxiety signs” on the 
Draw-A-Person Test differentiated the two 
groups. 

. None of the four “anxiety signs” on the 
Visual Retention differentiated the two 
groups. 

5. Possible interpretations of these negative 
findings were presented and discussed. With respect 
to the Rorschach, it was pointed out that the degree 
of anxiety induced in the stress subjects was probably 
somewhat less than that induced in Eichler’s subjects. 
This and the factor of sampling fluctuation may have 
been responsible for the discrepancy between the re- 
sults of the two investigations. 
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PSYCHOLOGY, EXPERIMENTAL 


STIMULUS GENERALIZATION OF HUMAN 
VOLUNTARY RESPONSES: THE RELATIONSHIP 
BETWEEN AMOUNT OF TRAINING AND 
GENERALIZATION OF VISUAL STIMULI VARIED 
IN THE SIZE DIMENSION 


(Publication No. 6263) 


Jack Botwinick, Ph.D. 
New York University, 1953 


The problem was to test experimentally the hypo- 
thesis that gradients of stimulus generalization would 
be indicated in the data of human voluntary motor 
responses when four visual stimuli were successive- 
ly presented and varied in size. 

Sixty Ss were trained for ten trials, and sixty Ss 
were trained for twenty trials, to move a handle to 
the right in response to the smallest size stimulus. 
The reaction measurements were frequency, ampli- 
tude, and latency of response. To test for general- 
ization free from differential training, 40 Ss (20 of 
each training group) were tested for only one trial 
with the second smallest stimulus, 40 Ss were tested 
for only one trial with the next smallest stimulus, 


and 40 Ss were tested for only one trial with the 
largest stimulus. In addition, reaction measurements 
to the eleventh and twentieth presentations of the train- 
ing stimulus were treated as reaction measurements 
to the smallest size test stimulus. In this way, four 
test stimulus sizes were available (Experiment I). To 
test for generalization that involved differential con- 
ditions, three series (Cycles) of all four stimulus 
sizes, in three different stimulus arrangements (Orders) 
were presented after training (Experiment II). The 
results and conclusions were: 

1. In Experiment I, precise gradients of stimulus 
generalization were indicated only in the ten trial group 
with the frequency and the mean and median amplitude 
reactions. These measurements diminished in strength 
as the four stimuli increased in size. The probability 
of this finding for each type of measurement by chance 
alone would be .04 per cent. When chi square and 
Mann-Whitney “U” tests were used to determine the 
effects of stimulus size, differences between the 
smallest and the largest stimulus, and between the 
smallest and the next largest stimulus, were signifi- 
cant at p<.01 for response frequency. For response 
amplitude, only the difference between the smallest 
and the largest stimulus was significant (p<.02). Non- 
parametric statistics were used in this study because 
of skewed distributions. 

Crude gradients were indicated in both training 
groups for all three types of reaction measurements. 
When the reaction measurements to the two smallest 
stimuli were combined and compared with the com- 
bined reaction measurements to the two largest stimuli, 
all differences, except latency for the group trained with 
twenty trials, were significant (p<.03 to<.01). 

2. In Experiment II, precise gradients of stimulus 
generalization were indicated in both training groups 
for all three types of response measurements when 
the computations were means of the frequency, of the 
median latency, and of the median amplitude observa- 
tions. This conclusion was based on the .04 per cent 
probability of finding decreasing reaction strengths 
with four increasing stimulus sizes. In addition, 
Kendall and Smith *S” tests were run to evaluate 
statistically whether the four stimulus sizes were sig- 
nificantly different when the reaction strengths were 
replicated by Cycles and by Orders. Stimulus differ- 
ences were Significant for both training groups at p<.02 
for response frequency and median response amplitude. 
For median response latency, differences were signifi- 
cant at p<.02 for the ten trial group with Orders as the 
replications and at p<,01 for the twenty trial group 
with Cycles as the replications. 

3. When gradient slope comparisons were graphi- 
cally, but not statistically, made between training 
groups, median amplitude and latency measurements 
indicated that with a minimum opportunity to compare 
stimuli (Experiment I), the added training (from ten to 
twenty trials) tended to hinder discrimination. How- 
ever, with an increased opportunity for comparison 
(Experiment II), mean response frequency and mean of 
the median latency measurements indicated that the 
added training tended to facilitate discrimination. 
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THE ROLE OF MUSCLE POTENTIALS 
IN TRANSFER OF TRAINING 


(Publication No. 6432) 


John Fred Brackmann, Jr., Ph.D. 
Indiana University, 1953 


A simple reaction time experiment was designed 
to answer three questions; (a) what is the effect of 
different amounts of practice upon pre-stimulus 
muscle tension, (b) what relation holds between the 
final level of pre-stimulus tension and the level dur- 
ing a following transfer situation, and (c) is the effect 
of practice reflected in the overt response? 

The task required a subject to move a lever ina 
horizontal direction, left or right, according to which 
of two lights appeared on a given trial. Varying 
amounts of practice were given to four different 
groups of subjects (20 subjects to a group) on this 
task. Following this practice the responses required 
to the two lights were reversed and twenty trials 
were given each group on this transfer task. The 
number of trials given each group on the first task 
was as follows: 

Group I 20 trials 
Group II 40 trials 
Group II 80 trials 
Group IV. 120 trials 

Reaction time and muscle potentials in the re- 
sponding arm were the response measures recorded. 
Reaction time was considered as the interval between 
onset of the light and completion of the correct re- 
sponse. Integrated muscle potentials were recorded 
for the last 1/10 second before presentation of the 
stimulus (pre-stimulus tension) and for the last 1/10 
second before completion of response (response 
tension). From these measures a third (response 
increase) was computed by subtraction of the former 
from the latter. 

Stimuli were presented in blocks of twenty at the 
rate of twenty per minute, with a thirty second rest 
interval between blocks. No “ready” signal was 
given. 

In general the results were as follows: 

(1) Practice resulted in an increase in pre-stimu- 
lus tension although this increase was not related in 
any simple way to groups. 

(2) Reaction time, in contrast with pre-stimulus 
tension, decreased with practice. 

(3) Net transfer of both pre-stimulus tension and 
reaction time was negative. 

(4) The amount of increase in pre-stimulus 
tension from the latter trials of task one to the early 
trials of task two is significantly related to the 
number of practice trials given. 

(5) Response increase was inversely related to 
pre-stimulus tension during transfer, although 
neither was related directly to amount of practice. 


(6) Highest response tension occurred on the early 
transfer trials. 

(7) Transfer of reaction time was not related to the 
number of practice trials. 

The results of this study and those of a preceding 
study by R. C. Davis suggest the following interpreta- 
tion. It was concluded in the earlier study that at least 
a large part of positive transfer might be accounted for 
in terms of elimination (during practice) of irrelevant 
response systems. This elimination was indicated in 
the Davis experiment by a steady decline in pre-stimu- 
lus tension. In the present experiment an increase 
(during practice) in pre-stimulus tension was observed, 
although reaction time did decrease. We are led to 
conclude that irrelevant response systems were not 
eliminated. This supposition is supported by the find- 
ing of negative transfer, in contrast to the positive 
transfer found by Davis. 
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THE INFLUENCE OF AGE AND 
INTELLIGENCE UPON IMAGINATIVE 
PRODUCTIONS IN THE PROJECTIVE 

MOVEMENT SEQUENCES TEST 


(Publication No. 6190) 


Russell Weymount Colgin, Ph.D. 
Northwestern University, 1953 


A recent trend in clinical psychology is that con- 
cerned with the experimental verification of basic pro- 
jective test variables, and the investigation of the in- 
fluence of certain characteristics of the subject being 
tested upon test performance. The current investiga- 
tion, in keeping with this trend, has been concerned 
with the influence of two subject variables, age and in- 
telligence, upon responses in a new psychological pro- 
jective test, Lundin’s Projective Movement Sequences 
Test (P.M.S.). This test makes use of a motion picture, 
consisting of eight short unstructured scenes, to stimu- 
late free associations which are then analyzed. In the 
P.M.S. Test a silent 16mm. motion picture projector 
set to run at sixteen frames per second is used with 
the film yielding an average length of 35 seconds for 
each of eight sequences. These sequences were made 
by photographing clusters of black iron filings which 
were moved in various directions by two large hand 
magnets held beneath a white cardboard platform upon 
which the filings were placed. The task of the subject 
is to make a story about each of these. The investiga- 
tor has attempted, in the present experiment, to deter- 
mine the influence of age and intelligence upon imagi- 
native productions in the Projective Movement Sequences 
Test. Imaginative productions were herein defined as 
the verbal productions in response to the motion picture 
stimulus of the Projective Movement Sequences. 

Fifteen hypotheses were set up regarding expecta- 
tions in each of six major areas of scoring (total num- 
ber of responses, direction of movement, level of 
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movement, kind of energy, content, and changes of 
content). These expectations were formulated on 
the assumed relationships existing between move- 
ment responses on the Rorschach and those called 
out by the moving stimuli of the P.M.S. 

Four different age groups were used in the current 
project including ten year intervals which ranged 
from 20 to 59. Three intelligence groups were se- 
lected making up fifteen year intervals and ranging 
from 86 to 130. The sixty subjects participating in 
the project were normal males, consisting of 36 
Chicago firemen and 24 clerical workers from the 
Veterans Administration Regional Office. They were 
selected from a group of 200 persons initially tested 
and were equated for a number of relevant variables 
to eliminate any marked differences in the twelve 
separate groups making up the experiment. 

Each subject was given individually the C.V.S. 
Abbreviated Intelligence Test following which the 
P.M.S. was administered. As a result of the use of 
the C.V.S. and a pre-test interview several individ- 
uals were eliminated from the experiment. Their 
performance indicated the possibility of personality 
difficulties beyond what might be considered normal 
boundaries. 

The six areas investigated included nineteen 
specific scoring categories. Frequencies were 
tabulated for each age and intelligence group, for 
all of the nineteen variables, and a replicated, two- 
classification analysis of variance statistical tech- 
nique was applied to the results. 

Relating the findings in the present investigation 
to the hypothetical results that might be expected 
from research on the influence of age and intelligence 
upon movement in the Rorschach, we find little evi- 
dence of similarity. Thus, it seems unlikely that 
movement in both is measuring identical processes. 

The final conclusion reached in the current in- 
vestigation is that one need be little concerned about 
the age or intellectual capacity of a subject when 
attempting to determine pathological processes on 
the Projective Movement Sequences. One apparent 
need, emphasized by the current results, is that for 
further experimentation to determine the nature of 
the basic processes tapped by the Projective Move- 
ment Sequences. 
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AN INVESTIGATION OF SOME PHASE 
AND INTENSITY RELATIONSHIPS IN THE 
INTERFERENCE OF BONE- AND 
AIR-CONDUCTED SOUND 


(Publication No. 6504) 


John Parker Dolch, Ph.D. 
State University of Iowa, 1953 


The main purpose of this research was to investi- 
gate some of the phase and intensity relationships in 
the interference of pure tones simultaneously trans- 
mitted through air and bone conduction channels. 

1. An apparatus was designed and constructed for 
this research to provide three separate pure tone 
channels of exactly the same audio frequency with in- 
dependent phase and amplitude controls in two of the 
channels. A method of phase shifting was developed 
to provide continuously variable phase shifts of 360 
degrees with substantially no variation in the ampli- 
tude of the audio signal output. This method allowed a 
Single calibration of the phase shifter for any desired 
audio frequency output. 

2. By adjusting the phase and intensity of air-con- 
ducted tones at each ear, subjects were able to com- 
pletely cancel a bone-conducted tone. In all of the ex- 
periments the bone conduction receiver was placed in 
the middle of the forehead. Frequencies from 250 to 
8000 cps were canceled at bone conduction sensation 
levels up to 45 db in the mid-frequency range. The 
limitations of the equipment did not allow exploration 
of this phenomenon at higher intensity levels. 

3. Theoretical curves were derived of the result- 
ing sensation level expected if the phase or intensity 
relationships between interfering air- and bone-con- 
ducted tones are varied about the condition of maximum 
interference that results in the subjective experience 
of silence. These curves were verified empirically. 

4. A secondary purpose of this investigation was to 
explore the possibilities of utilizing this cancellation 
phenomenon to improve interphone communication and 
afford ear protection in high-level ambient noise. Al- 
though the cancellation point producing silence was 
found to be extremely sharp, especially at high intensi- 
ties of the interfering tones, the general stability of the 
null condition is encouraging to future exploration of 
this phenomenon for communication situations. 

5. The technique of canceling air- and bone-con- 
ducted tones may be used to determine the relative 
transmission characteristics of the air and bone con- 
duction channels. 
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A STUDY OF REVERSIBLE AUDITORY 
FATIGUE RESULTING FROM EXPOSURE 
TO A PURE TONE 


(Publication No. 6506) 


Aubrey Epstein, Ph.D. 
State University of Iowa, 1953 


This study was designed to investigate reversible 
auditory fatigue resulting from an exposure of rela- 
tively short duration (three minutes) ta a pure tone 
of 4000 cps. The ear was exposed to five sensation 
levels of the 4000 cps fatiguing tone; namely, 70, 80, 
90, 95, and 100 db, in an attempt to determine cri- 
teria for identifying a critical fatiguing level. The 
dimensions of the fatigue effect were studied by con- 
sideration of the following measures: 

a) The rise in threshold resulting from exposure 
to the pure tone. 

b) The decrease in the difference limen for in- 
tensity (at threshold) after stimulation by the fati- 
guing tone. 

c) The course of the recovery of the ear to normal 
sensitivity after cessation of the exposure tone. 

d) The level at which the point of maximal fatigue 
shifted to a frequency above the exposure tone. 

e) The level at which the so-called “dramatic” 
recovery curve “bounce” occurred. 

Following exposure at each of the five sensation 
levels, these measures were determined for test 
frequencies one-quarter octave below the exposure 
tone, the same as the exposure tone, and one-quarter, 
one-half, and one octave above the frequency of the 
exposure tone. 

These measures of fatigue were taken on 23 
normal-hearing college undergraduates by means of 
a modified version of the Bekesy audiometer, which 
provides a continuous trace of the subject’s thresh- 
old for any specified time. This trace automatically 
provides a measure of the difference limen for in- 
tensity at threshold. The measure of the amount of 
threshold shift was determined for specified time 
intervals ranging from less than five seconds to 
five minutes after cessation of the fatiguing tone ! 
for all 25 possible combinations of the fatiguing tone 
sensation levels and test tone frequencies. The 
course of recovery was recorded for five minutes 
after cessation of the fatiguing tone. 

During the course of the experiment, it was ob- 
served that, when the test tone was raised above the 
subject’s unfatigued threshold immediately follow- 
ing exposure (overlaid per-stimulatory fatigue), the 
amount of threshold shift was apparently greater 
than the shift measured when the setting of the test 
tone was not raised (post-stimulatory fatigue). Ten 
subjects were selected at random from the original 
23 and, for comparison, measures of the fatigue 
effect were obtained for these subjects using both 
methods of measurement. 

The main findings of this study may be summa- 
rized as follows: 

1) No dramatic recovery curve “bounce” was 
noted for any test frequency after exposure to the 
five sensation levels of a 4000 cps tone. 


2) The two methods of measurement (overlaid per- 
stimulatory and post-stimulatory fatigue) yielded sig- 
nificantly different magnitudes of fatigue effect as 
determined by amount of threshold shift and rate of 
recovery. They did not vary in the measured amount 
of recruitment. 

3) The rate of recovery after stimulation, as 
measured by overlaid per-stimulatory fatigue, for a 
test tone one-half octave above the exposure tone of 
4000 cps is less than the recovery rate for 4000 cps 
itself, 

4) Several possible measures, worthy of further 
investigation, for determining susceptibility to fatigue 
are suggested. 

5) The results of this study indicate a sensation 
level of 80 db as approximating a critical fatiguing 
level for a three minute exposure to a tone of 4000 cps. 

a) Sensation levels of the 4000 cps exposure 
tone greater than 80 db appear to produce a significant 
change in the fatigue pattern as delineated by amount 
of threshold shift and recruitment factor (comparative 
measure of the difference limen for intensity). 

b) For post-stimulatory fatigue, the rate of re- 
covery for the test tone one-half octave above the 
stimulating tone is faster than the recovery rate for 
the exposure tone and appears to show a sudden in- 
crease after stimulation by fatiguing tone sensation 
levels greater than 80 db. 

c) For stimulating tone levels greater than 80 
db, the frequency of maximal fatigue shifts from one- 
quarter to one-half octave above the stimulating tone 
frequency. 
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PRIMARY GENERALIZATION IN PAIRED 
ASSOCIATE LEARNING AS A FUNCTION 
OF ADDITIONAL CUES 


(Publication No. 6510) 


Herbert George Gerjuoy, Ph.D. 
State University of Iowa, 1953 


A study of paired associate primary generalization 
was undertaken to investigate the manner in which one 
class of stimulus cues (color) combine with other cues 
(spatial position) to determine the generalization be- 
tween the items of a non-verbal paired associate list 
involving three S-R connections. 

The general hypothesis was that there would be 
more generalization between two stimuli of the same 
color than between two stimuli of different color, spatial 
cues being equal. A number of specific applications of 
this general hypothesis were formulated and tested. 

The results are based on the data for 64 subjects 
selected, from 110 available cases, either randomly 
to obtain equal number of cases per cell or purpose- 
fully to meet specified performances on visual and 
motor skills. 

Each subject was given 108 trials, each trial 
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involving one of three stimuli designated left, mid- 
dle, and right to correspond to the spatial positions 
along a horizontal straight line. The stimuli, con- 
sisting of a short vertical and a long horizontal line 
of colored light, were further differentiated for three 
experimental treatment groups by the assignment of 
one of two colors (either orange or blue) to one of 
the three positions while the other two positions were 
presented in the remaining color. For the control 
group the three stimuli were all of a single color, 
either orange or blue. 

The experimental design counterbalanced the 
colors used as the distinctive cue for each position 
and the two college psychology classes from which 
the subjects were obtained. The results were ana- 
lyzed by applying an analysis of variance and t-tests 
to a four cases per cell design involving both between 
subjects and within subjects error terms. 

The response measure obtained for each subject 
was the mean of the position scores for the last 12 
trials on each stimulus. The position score was de- 
fined for each trial in terms of the distance along a 
semi-circular arc to the point of the subject’s re- 
sponse. To each stimulus a reaching response to a 
region of the arc spatially isomorphic with the stimu- 
lus was differentially reinforced (chime for correct 
or buzzer for wrong on each trial). It was assumed 
that generalization from stimulus A to stimulus B 
would be manifested when stimulus B was presented 
by a tendency to make responses in the direction re- 
inforced for stimulus A. 

The results were equivocal with respect to three 
sets of predictions derived from the general hypo- 
thesis. Contrary to basic assumptions, two inter- 
actions neared significance (p<.10), those for (color) 
x (pattern) and for (class) x (color) x (pattern). The 
predicted zero values for the mean scores of four 
specified responses was not sustained since three of 
the four values were significantly less than zero 
(p<.05). These results indicated the presence of a 
constant left tendency in the reaching response. 

The data tended to support predictions regarding 
the rank orders of the means for combined color and 
class levels, although none of the tests applied to the 
data of each level was significant. Two of the four 
statements dealing with the linearity of sets of three 
points were unequivocally supported by the data while 
a third was tenable when a “single-tailed” F-test was 
used. The data were not in agreement with the fourth 
statement. 

Suggestions for modifications in procedure and 
in statistical treatment for future studies were made. 
The study was related to a series of projected studies 
designed to aid in developing a formal theory that 
could be used to rigorously derive similar predic- 
tions. 
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DISCRIMINATION LEARNING AS A 
FUNCTION OF THE SIMILARITY OF 
THE STIMULUS NAMES 


(Publication No. 6511) 


Irma R. Gerjuoy, Ph.D. 
State University of Iowa, 1953 


This study was designed to test the hypotheses, de- 
rived from Miller’s S-R analysis of the acquired dis- 
tinctiveness of cues, that (1) learning dissimilar-sound- 
ing nonsense syllable names, to lichts, differing only 
with respect to position, should result in faster acqui- 
sition of subsequent button-pushing responses to these 
lights than the acquisition of similar-sounding nonsense 
syllable names, (2) overt verbalization, as compared to 
no overt verbalization, of the stimulus names during 
the motor task should result in faster learning if the 
names are dissimilar and slower learning if the names 
are similar, and (3) the acquisition of dissimilar-sound- 
ing names to stimuli identical with those of the motor 
task should result in faster learning of the motor task 
than experience with light stimuli different from those 
of the motor task in a color-naming task. 

The stimuli for both the relevant pre-training and 
the motor tasks consisted of two sets of three lights 
whose loci formed a triangle and an inverted triangle 
on an opal-glass covered panel. Seventy-five Ss were 
randomly assigned to five experimental groups of equal 
size. Each § participated in two sessions. For the 
four relevant pre-training groups the procedure was 
to learn nonsense syllables, either those judged simi- 
lar-sounding or those judged dissimilar-sounding, to 
one set of three stimuli, and then learn button-pushing 
responses to these same stimuli. In the second session 
these Ss learned the other set of nonsense syllable 
names to the second set of stimuli and then button-push- 
ing responses to these stimuli. In the first session 
half the Ss verbalized the name of the stimulus overtly 
before making each motor response. In the second 
session the other half of the Ss made these verbaliza- 
tions. 

The irrelevant pre-training group was given a 
warm-up task utilizing the same apparatus. Before 
each session with the motor task, Ss in this group 
were given 42 presentations of five differently-colored 
lights and were required to name the color of the lights 
as quickly as possible. The stimuli used for the color- 
naming task were not those of the button-pushing task. 

The results of the verbal pre-training show that the 
Similar names are more difficult to learn than the dis- 
similar names, and that there are fewer errors and 
trialsto criterion inthe second verbal learning session. 

The results of the motor task reveal that there are 
no differences in errors or trials between the similar 
and dissimilar conditions, fewer trials to criterion 
were required under the overt verbalization condition 
than under the no overt verbalization condition for Ss 
in the major experiment but not for those in the supple- 
mentary study, and there is some evidence of an inter- 
action between type of name and verbalization. With 
respect to both trials and errors there was a significant 
difference between the relevant and irrelevant 
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pre-training groups in favor of the relevant groups. 
This difference was more pronounced in the first 
session than in the second session. There was also 
a significant decrease in errors for the irrelevant 
pre-training groups from the first to the second 
session. 

The third hypothesis was the only one which was 
unequivocally confirmed. The others remain open 
questions. The failure to confirm these predictions 
may be due to the simplicity of the task, the possi- 
bility that Ss gave other verbal names to the stimuli, 
the possible absence of primary generalization among 
the stimuli, and a verbal learning criterion which 
was too low. A possible explanation which accounts 
for the results of the experiment was offered interms 
of learning to respond to orientation-produced cues. 
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RIGIDITY AND NEGATIVE TRANSFER 
EFFECTS IN PATIENTS WITH 
CEREBRAL DAMAGE 


(Publication No. 6197) 


Walter James Gleason, Ph.D. 
Northwestern University, 1953 


This study was designed to explore negative 
transfer effects in patients with cerebral damage. 

By negative transfer is meant the phenomenon of 
retardation in the acquiring of an activity as a re- 
sult of being engaged in prior activity. The inference 
is made that sensitivity to such negative transfer 
effects represents a form of rigidity since the for- 
mer involves the application of old responses in new 
situations where such responses are inappropriate. 
Thus, in essence, the study relates negative transfer 
and the phenomenon of rigidity. 

The basic design is to determine which group, a 
brain-injured or a normal group, will be the most 
sensitive to negative transfer. The main hypothesis 
states that the brain-injured group is expected to 
demonstrate greater negative transfer effects than 
the normal group. 

Forty neurosurgical patients constitute the patient 
group, while a like number of normal subjects 
matched for age, education, occupation, and intelli- 
gence represent the normal group. All subjectswere 
members of the United States Army. No attempt was 
made to relate area or location of injury to experi- 
mental performance, and results hold only for a gen- 
eralized brain-damaged population. 

The instruments used to measure the negative 
transfer effects were taken from experimental psy- 
chology, and included a pegboard discrimination task, 
a rotated stylus maze, a card sorting task, and a 
paired associates learning task. Thus a wide variety 
of behavior samples was covered, in varying sense 
modalities, all of which were on a relatively primi- 
tive psychological level. 


The results obtained from three of the tasks sup- 
ported the basic hypothesis, since the patient group 
demonstrated significantly greater interference effects 
than the control group. The paired associates learning 
task, on the other hand, failed to yield such results, 
possibly because of the highly differentiated nature of 
the items. 

With the exception of the paired associates learning 
task, the patient group was significantly poorer in per- 
formance on the various tasks. That is, this patient 
group was slower at the pegboard discrimination task 
and at card sorting, and made more errors on the 
stylus maze, Further analysis revealed, however, 
that skill of performance on the various tasks was 
unrelated to transfer effects. 

The inference is made that a variety of rigidity 
has been defined by the negative transfer paradigm 
since the brain-injured group seems more sensitive 
to the persistence of previously successful responses. 
It is concluded that the demonstration of negative trans- 
fer effects is an indication of rigidity of behavior since 
it involves the use of earlier learned, inappropriate 
responses in a new Situation. 
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BILATERAL TRANSFER 
“REMINISCENCE” AS A FUNCTION OF | 
AMOUNT OF PREREST PRACTICE 


(Publication No. 5969) 


Levarl Merle Gustafson, Ph.D. 
University of Illinois, 1953 


Two parallel experiments were conducted in which 
a 5 minute rest followed 5, 10, 20, 30, and 40 prerest 
practice trials on the pursuit-rotor. Practice trials 
were 30 seconds long with a 10 second interval between 
trials. For the ordinary reminiscence study (L-L con- 
dition), subjects practiced with the left hand before and 
after rest. In the other experiment (R-L condition), 
subjects used the right hand before the rest and the 
left hand after the rest. 

In considering gain over predicted massed practice 
score for each condition of the L-L experiment, it may 
be concluded that reminiscence is significantly related 
to amount of prerest practice, and that it at first in- 
creases and then decreases as amount of prerest prac- 
tice is increased. 

For the R-L experiment, amount of prerest practice 
was not significantly related to amount of bilateral 
transfer “reminiscence.” The differences did appear 
to suggest that this type of gain was some slightly in- 
creasing function of amount of prerest practice. 

Comparison of L-L and R-L reminiscence-practice 
functions revealed that they were significantly different. 
In general, gains for differential amounts of L-L pre- 
rest practice were larger than the R-L gains. The 
functions relating gain to amount of prerest practice 
were of different form. 
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Under both conditions, L-L and R-L, the benefit 
of rest was temporary and disappeared with con- 
tinued practice. 

Inspection of performance curves indicated that 
warming-up effect was present for subjects under 
both L-L and R-L conditions. A phenomenon akin 
to warming-up effect was noted even for R-L no 
rest groups. eA 

Bilateral transfer “reminiscence” appeared to 
be due to temporary inhibitory effects that may have 
involved a number of factors. It is suggested that 
local activity resulted in inhibition which was asso- 
ciated with both peripheral and central factors. 
These temporary inhibitory effects may, likewise, 
have involved gross bodily and perceptual factors. 
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A STUDY IN AN ASPECT OF CONCEPT 
FORMATION WITH SUBNORMAL, 
AVERAGE, AND SUPERIOR ADOLESCENTS 


(Publication No. 6269) 


Herbert N. Hoffman, Ph.D. 
New York University, 1953 


The Problem 

Recent studies have pointed to a positive rela- 
tionship between intelligence and the ability to form 
verbal and non-verbal concepts from selected visual 
fields. The experimenter devised a group of con- 
ceptual problems requiring subjects to formulate 
concepts by discriminating between pairs of abstract 
geometric configurations. The outstanding charac- 
teristics of the conceptual problems are: 

1. Subjects need not render linguistic responses. 

2. Manual dexterity is not a factor in performance 

on the problems. 

3. The conceptual problems bear little or no 

cultural relationships. 
The concepts tested were: size, symmetry, depth, 
acuteness, thickness and solidity. 

The study was designed (1) to provide evidence 
of a relationship between intelligence and conceptual 
ability and (2) to reveal that conceptual knowledge 
can be tested without obliging the subject to react 
to verbal test items and without requiring him to 
respond in verbal terms. 


The Population 

Ninety adolescent New York City school children, 
ranging in age from twelve to seventeen years, 
served as subjects. There were fifteen boys and 
fifteen girls in each group. The subnormal, average, 
and superior groups were arranged in accordance 
with scores on the Wechsler-Bellevue Intelligence 
Scale for Adolescents and Adults, Form II. 


Results 
Subjects were able to form concepts from the 


essentially non-verbal perceptual problems. The 
problems, as a whole, were not too easy for the 
brightest subjects, nor too difficult for the dullest. 
Most subjects were able to verbalize their solutions. 
The majority of non-verbal solutions occured among 
subnormal subjects. In general, symmetry was the 
most difficult concept and solidity was the least diffi- 
cult one. 

Average subjects revealed a wide divergence of 
ability to form the concepts. The reverse trend ap- 
peared in the other groups. Conceptual abilities 
among subnormal subjects varied the least. 

In the subnormal group, a positive correlation of 
.05 was revealed between scores on the conceptual 
problems and intelligence test scores. The correlation 
in the superior group was .32. No correlation appeared 
in the average group. In both the subnormal and supe- 
rior groups, scores on the verbal subtests of the intel- 
ligence scale versus performance on the conceptual 
problems produced higher positive correlations than 
scores on the non-verbal subtests versus performance 
on the conceptual problems. 


Discussion 

The results have indicated that the conceptual prob- 
lems tested an important factor (or aspect) of intelli- 
gence. In view of this, the conceptual problems may 
be employed profitably among persons who are not 
competent in dealing with many types of items included 
in most intelligence scales. Tests which require lin- 
guistic ability, or manual dexterity, or which include 
many items relating to a cultural environment, place 
barriers in the paths of many persons. The individuals 
for whom the conceptua! problems may be most ap- 
propriate include: 

1. Those who are verbally handicapped. 

2. Persons who are more familiar with a language 
other than the one employed in the intelligence 
scale. 

. Those who are manually deficient. 

- Brain injured persons. 
Persons who are not well acquainted with those 
aspects of the environment depicted in culturally 
related items. 

If future studies with other age groups and with 
persons from other cultural surroundings confirm the 
findings of this study, then it is conceivable that train- 
ing in ability to cope with the concepts illustrated by 
the conceptual problems might lead to increased men- 
tal ability. This may have special significance for the 
range of intelligence designated as subnormal. 

The experimenter interpreted the heterogeneous 
conceptual abilities of average subjects as an indica- 
tion that average persons are not, in all cases, individ- 
uals of mediocre ability in all mental traits, but rather 
are persons who are superior in some traits and in- 
ferior in others. 
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SOME EXPERIMENTAL TESTS OF 
ALTERNATION THEORY 


(Publication No. 6332) 


Betty Jean House, Ph.D. 
University of Connecticut, 1953 


Alternation behavior is the tendency of rats to 
alternate choices on successive trials in mazes or 
problem boxes. It has been related theoretically to 
Hull’s construct of reactive inhibition, exploratory 
drive, and perceptual adaptation. An answer to two 
currect problems was sought in this research. (1) 
There is evidence that two alternation tendencies 
exist, an alternation of place responses and an alter- 
nation of turn responses. The present experiment 
attempts to discover if a single factor explanation 
can account for both tendencies. It is argued that 
if both tendencies are affected similarly by the oper- 
ations known to affect alternation, then a one-factor 
explanation is feasible. Accordingly, the effect of 
practice, of number of responses to one path, and the 
length of time between responses was compared for 
measures of the two tendencies. (2) There is evi- 
dence that under favorable conditions, the tendency 
to alternate can last for as long as 18 hours, i.e., 
that rats will alternate above chance if 18 hours 
elapses between successive responses. Other evi- 
dence under less favorable conditions has indicated 
that the tendency lasts only a few minutes. The 
present experimenter obtained decay curves of alter- 
nation tendency after varying numbers of responses 
to one path in an attempt to discover if there exists 
a slow-decaying decremental factor and a fast-decay- 
ing decremental factor. 

The research was done on a single-T maze. 
There were three major experimental variables. (1) 
The starting arm of the T could be moved from one 
side to the other. If the starting arm remains in the 
same position on successive trials (Regular T), the 
rat makes a different turn and goes to a different 
place simultaneously (Total Alternation). If the 
starting arm is moved to the opposite side between 
successive trials (Reverse T), the rat may make a 
different turning response or go to a different place, 
but not both. Number of rats going to a different 
place (Place Alternation) was considered for the 
Reverse T. (2) The goal arms could be removed 
leaving an L-shaped maze so that the experimenter 
could control the number of responses to a given arm 
of the T before giving rats an alternation test trial. 
(3) The length of delay interval between trials on the 
L-maze and alternation test trials on the Regular T 


or the Reverse T was varied. During the early alter- 


nation trials the major experimental variables were 
held constant so that practice effect could be deter- 
mined. Following this, the following functions were 
obtained. (1) Place and Total Alternation as a func- 
tion of number of forced trials to one arm of the T. 
(2) Place and Total Alternation as a function of delay 
period between ten forced trials and the alternation 
test. (3) Total Alternation as a function of delay 
period and number of forced trials. (4) Number of 
successive responses to the non-forced arm on the 


Regular and Reverse T after ten forced trials. Per- 
centage alternation was the measure. 

Both Total Alternation and Place Alternation per- 
centages are indirect measures of place- and turn- 
alternation tendencies. Some rules of combination re- 
lating the two tendencies to our measures must be as- 
sumed. A probability model was devised which pre- 
dicted fairly well the functions described above. The 
model assumed that a single factor was responsible 
for both tendencies and that the twotendencies increase 
linearly with numbers of forced trials to one side and 
decrease according to a reciprocal relationship totime. 
The data also indicated that both place-alternation and 
turn-alternation are reinforcing. It was concluded that 
the alternation data of this experiment are compatible 
with a one-factor explanation. The advantages of re- 
active inhibition as that explanatory factor were pointed 
out. 
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PERFORMANCE IN VERBAL LEARNING 
AS A FUNCTION OF INSTRUCTIONS AND 
ACHIEVEMENT IMAGERY SCORES 


(Publication No. 6520) 


John R. Hurley, Ph.D. 
State University of Iowa, 1953 


This investigation was designed to provide infor- 
mation about the effects upon behavior in a conventional 
serial rote learning situation of high and low motiva- 
tional instructions and of high and low levels of achieve- 
ment imagery (AI), as measured by the Iowa Picture 
Interpretation Test (IPIT), a multiple choice version 
of the TAT. A secondary purpose was to ascertain 
the relations between Hostility and Insecurity scores 
derived from the IPIT and behavior in this situation. 

Two groups of 64 Ss each, whose scores were re- 
spectively within the upper and lower 40% of AI 
scores on the IPIT, were divided into four equivalent 
subgroups, each consisting of 16 Ss. The four sub- 
groups within each level were respectively given the 
following combinations of motivational instructions 
for two successive serial rote learning tasks: low- 
low, low-high, high-low, and high-high. Performance 
on these tasks was measured in terms of the frequency 
of correct, erroneous, and total (correct plus erroneous) 
anticipatory responses. 

The major findings were as follows: 

1. More anticipatory responses of all types were 
made under the high motivational instructions than 
under the low motivational instructions. 

2. Significantly more correct and total anticipations 
were given by the high AI group than by the low AI 
group only under the low motivational instructions. 

The tendency toward smaller differences between 
these groups under the more highly motivating instruc- 
tions approached the 5% confidence level. 

3. Significant negative correlations were found 
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between IPIT Hostility scores and the frequency of 
all types of anticipations under the low motivational 
instructions. Significantly lower correlations ob- 
tained between Hostility scores and the frequency of 
correct and total anticipations made under the more 
highly motivating instructions. 

4. The significant positive relations between AI 
scores and performance under the low motivational 
instructions were reduced to zero order when the 
large negative correlation between the AI and Hos- 
tility scores was partialled out. However, the partial 
correlations between Hostility and the number of 
correct and total anticipations given under the low 
motivating instructions remained significant when 
the influence of the AI scores was eliminated. 

5. IPIT Insecurity scores, derived from state- 
ments expressing expectations of unsuccessful com- 
petition with a standard of excellence, were not re- 
lated to behavior in the experimental situation. 

The implications of these findings were discussed, 
with special reference to their relation to the general 
framework of Hull’s behavior theory and to the 
treatment of “need Achievement” by McClelland and 
his colleagues. 
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THE EFFECT OF ANOXIA AND 
HYPERCAPNEA UPON AUDIOGENIC SEIZURES 


(Publication No. 6213) 


Mary Ellen Kosman, Ph.D. 
Northwestern University, 1953 


Previous studies have been concerned with the 
effects of anoxia and hypercapnea on epileptic 
attacks and on experimentally-induced convulsions, 
and it has been demonstrated that these variables 
have a significant effect upon some types of con- 
vulsive activity. The present experiments were 
performed in order to investigate the action of 
anoxia and hypercapnea on audiogenic seizures in 
rats. 

In the first five experiments, susceptible animals 
were tested for seizures in a low pressure chamber 
at simulated altitudes ranging from 5,000 to 33,000 
feet. It was found that the incidence of running 
attacks was not affected by increases in elevation 
between 5,000 and 19,000 feet. Running attacks de- 
creased in a straight line from a frequency of 
65-90% at 19,000 feet to zero at 30,000 feet. Most 
attacks had dropped out at the 24,000-foot level. The 
number of convulsions declined in a more irregular 
fashion from 60-90% at 5,000 feet to zero at 24,000 
-30,000 feet. The steepest fall occurred between 
15,000 and 24,000 feet. The mean duration of 
seizures decreased in a linear fashion from 60-75 
seconds at 5,000 feet to less than ten seconds at 
24,000 feet. 

The next four experiments were carried out to 


determine whether the decrease in seizure suscepti- 
bility which was observed in Experiments I-V was due 
to the anoxia or to the low barometric pressure. It 
was demonstrated that identical decreases in suscepti- 
bility could be obtained by employing oxygen-nitrogen 
mixtures equivalent to the altitudes studied, while a 
lowering of the barometric pressure with the oxygen 
supply held constant had no effect on seizures. It was, 
therefore, concluded that anoxia produces a significant 
fall in susceptibility to sound-induced seizures. 

The final experiment concerned the effect of hyper- 
capnea. The CO2 content of the inspired air was varied 
between zero and ten per cent. It was found that the 
incidence of running attacks declined from 95% under 
control conditions to 17% at the highest CO» concentra- 
tion. Hypercapnea also reduced the frequency of con- 
vulsions from 78% at the control level to zero at CO9 
concentrations of 8-10%. The mean duration of 
seizures declined from 52 seconds to 10 seconds. 

The results of these experiments were compared 
with those of other studies on the action of anoxia and 
hypercapnea on convulsive activity. It was concluded 
that these variables influence seizures through a direct 
action on the central nervous system. 
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RECOGNITION AND RECALL AS A 
FUNCTION OF FREQUENCY, SHOCK, AND 
INDIVIDUAL DIFFERENCES VARIABLES 


(Publication No. 6544) 


Donald Brian Murphy, Ph.D. 
State University of Iowa, 1953 


The purpose of the present experiment was to in- 
vestigate the main effects and interactions among three 
classes of variables in relation to performance meas- 
ures. The variables were: (1) the frequency of presen- 
tation of nonsense syllables on a memory drum ina 
training series, the number of repetitions being 1, 2, 
4, and 8 for different stimuli, (2) shock or nonshock 
associated with the syllables in the training trials, and 
(3) individual differences variables as measured by the 
Taylor Anxiety Scale and the Achievement and Hostility 
Scales of the Iowa Picture Interpretation Test. 

The performance measures used were: (1) thresh- 
olds as measured by the exposure time necessary for 
the correct recognition of the syllables used in the 
training task when they were presented in a tachisto- 
scope, and (2) a free recall of the syllables presented 
on the training trials in a test of immediate retention. 

The principle findings were as follows: 

(1) Frequency was a significant factor in determin- 
ing thresholds and recall scores; however, frequency 
had a greater effect on recall than on recognition. The 
effects of frequency on thresholds was more pronounced 
for the Ss with high mean thresholds than the Ss with 
low thresholds. oF 


(2) The thresholds for shocked syllables were 
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rather consistently lower than the thresholds for 
nonshock syllables, although a significant effect of 
shock was demonstrated only when normal scale 
value transformations was made of the original data. 
There was an interaction of shock with frequency,so 
that recall of shock syllables was better than non- 
shock syllables only for the syllables that had been 
given eight repetitions. However, the effects of 
frequency were much more pronounced for both 
recognition and recall than were the effects of shock. 

(3) The differences in test scores were not sig- 
nificantly related to differences in recall or recogni- 
tion, although five of the six instances of the relations 
between scores on the tests of individual differences 
and performance on the recognition and recall tasks 
were in the expected direction. 

Various hypotheses suggested by these results 
were discussed. 
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EFFECTS OF TYPE OF 
NON-REINFORCEMENT AND NUMBER OF 
ALTERNATIVE RESPONSES IN TWO 
VERBAL CONDITIONING SITUATIONS 


(Publication No. 6448) 


Edith Deborah Neimark, Ph.D. 
Indiana University, 1953 


A mathematical model for verbal conditioning 
has been extended and generalized to take account 
of situations in which (a) more than two response 
classes are available, (b) more than one type of 
non-reinforcement is given, (c) reinforcement is 
made contingent upon the subject’s response. 

To obtain data for developing and testing this 
model, 16 groups of 20 subjects each, arranged in 
a three-dimensional factorial design were run in an 
individualized modification of the verbal condition- 
ing experiment originated by Humphreys. The re- 
sponse studied was pressing a telegraph key and 
reinforcement was the appearance of a light above 
one of the keys. For eight of the groups the lights 
were presented according to a predetermined 
random schedule, while for the other eight groups 
appearance of the light was dependent upon the sub- 
ject’s response. Half of the subjects trained under 
each procedure had two keys available; the other 
half had three. Each of the four groups receiving a 
given combination of conditioning procedure and 
number of available responses was further subdi- 
vided into four reinforcement-schedule groups: A, 
oné response, designated Aj, was continuously re- 
inforced; B, response Aj was reinforced with a 
probability of .66 and alternative responses received 
no reinforcement; C, response Aj was reinforced 
with a probability of .66 and alternative responses 
with a probability of .34; D, response A, was rein- 
forced with a probability of .66 and alternative 


responses with a probability of .17. All subjects re- 
ceived 50 extinction trials in which no response was 
ever reinforced. 

The proportion of Aj responses in the last 20 acqui- 
sition trials was taken as a measure of asymptotic 
probability. In the non-contingent case, both A and B 
groups approached 1.0 as an asymptote, Group C ap- 
proached .66, and Group D approached an intermediate 
value of about .79; in all cases asymptote was inde- 
pendent of the number of available responses. In the 
contingent case, Group A approached an asymptote of 
1.0 and Group B approached an asymptote of .83, re- 
gardless of the number of available responses; the 
two-key C and D groups approached the same asymp- 
totes as the comparable non-contingent groups, while 
the three-key groups approached somewhat lower 
asymptotes. 

Extinction measures utilized were total frequency 
of Aj responses and amount of decrement in A, re- 
sponding during extinction. The Aj, totals indicate 
that: (a) groups trained under partial reinforcement 
make more A, responses during extinction than do 
groups trained under continuous reinforcement, (b) 
of the partial reinforcement groups, Group B makes 
the most Aj responses during extinction and Group C 
the fewest, (c) in the non-contingent case, A, total 
during extinction is not a function of the number of 
alternative responses, whereas in the contingent case 
two-key groups make more A, responses during ex- 
tinction than do the three-key groups. When A, re- 
sponse decrement is taken as a measure of resistance 
to extinction, groups trained under partial reinforce- 
ment again show greater resistance to extinction than 
do groups trained under continuous reinforcement; of 
the partial schedules, C yields greatest resistance to 
extinction. 

A model for verbal conditioning under each rein- 
forcement procedure was developed, and predictions 
concerning asymptotic probability of Aj responding, 
group acquisition curves, and extinction curves were 
tested. In general, both models provide satisfactory 
description of learning rates and asymptotes during 
acquisition, although predictions concerning para- 
meters of the curves are not supported in every detail. 
Both models prove to be least satisfactory in account- 
ing for the obtained extinction results; in general, ex- 
tinction asymptotes appear to be distincly lower follow- 
ing non-contingent reinforcement and higher following 
contingent reinforcement than anticipated on theoreti- 
cal grounds. 
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THE EFFECTS OF THE REDUCTION OF 
“SHORT TIME FATIGUE” ON SPEECH 
INTELLIGIBILITY FOR *PERCEPTIVELY” 
DEAFENED INDIVIDUALS 


(Publication No. 6549) 


Charles D. Parker, Ph.D. 
State University of Iowa, 1953 


The basic hypothesis underlying this study is 
that certain persons with “other-than-middle-ear” 
deafness exhibit a temporary threshold shift (“short 
time fatigue”) when stimulated by speech. This 
threshold shift is assumed to be of such magnitude 
as to reduce the intelligibility of the speech signal. 
Composition of speech is such that. some of the ele- 
ments most likely to cause a temporary threshold 
rise are those that contribute minimally to intelli- 
gibility. This knowledge has led to the further hypo- 
thesis that removal or reduction of the “fatiguing” 
elements would produce speech which is measurably 
more intelligible to a sample of “other-than-middle- 
ear” deafened individuals. 

PB word lists were altered by three types of se- 
lective action: (1) frequency selectivity (670 high 
pass filtering), (2) amplitude selectivity (compres- 
sion amplification), and (3) temporal selectivity 
(interruption rate of 75 interruptions per second 
with a speech-time fraction of 0.5 and alternate ear 
switching of 75 alterations per second). In all of 
these methods of speech distortion those components 
that are most likely to cause a threshold rise are 
discriminated égainst. 

A test battery, composed of distorted PB word 
lists and normal PB word lists was presented to 10 
individuals, each diagnosed by an Otologist as having 
“other-than-middle-ear” deafness. This hearing 
impairment, for the ear or ears tested, had to be of 
sufficient magnitude to cause marked impairment 
for word-perception of undistorted (normal) PB 
word lists. Results of each test were compared with 
results for every other test in the battery for each 
individual. It was thus possible to discern the effects 
of each type of distortion on the intelligibility re- 
sponses of that person. 

Results of this study indicate that certain “other- 
than-middle-ear” deafened individuals show a 
marked increase in word-perception when speech 
has been altered to remove those components that 
contribute maximally to a temporary threshold rise, 
i.e., speech is distorted so that the “fatiguing” 
elements are reduced in magnitude by subjecting 
the speech signal to high pass filtering and/or com- 
pression amplification and by presenting it to the 
subject interruptedly or by alternating the signal 
rapidly (75 c.p.s.) between the two ears. Because 
these alterations were the only ones superimposed 
on the speech signal it is reasonable to assume that 
the increase in intelligibility for distorted PB word 
lists is accounted for by reduction of the “fatiguing” 
elements found in normal speech with a resultant 
decrease in “short time fatigue” of the listener’s 
peripheral auditory mechanism. It follows that for 
these hard-of-hearing persons the reduced sensitivity 


of the peripheral auditory mechanism caused by normal 
speech amplified to the usual sensation levels is detri- 
mental to intelligibility. Luscher and Zwislocki have 
hypothesized that “speech is not heard with the quies- 
cent threshold but with a reduced sensitivity.” For 
persons with normal hearing this temporary threshold 
rise is of no practical significance and does not inter- 
fere with speech intelligibility. However, for individuals 
with hearing losses of the type examined in this study 
the reduction in sensitivity of the auditory mechanism 
causes an important loss in speech understandability. 

Intelligibility gain by the use of the distorted speech 
is sufficient to indicate possible clinical application of 
this method of increasing the auditory communicative 
channel for a restricted group of *other-than-middle- 
ear” deafened persons. 

Results of this study must be further evaluated and 
the effects of each distortion parameter more thoroughly 
investigated before the methods employed here to in- 
crease speech intelligibility can be incorporated as a 
practical clinical tool. Additional relevant studies 
should be undertaken and serious consideration should 
be given to the problem of increasing the precision of 
data interpretation by the use of statistical methods. 
Factors which the experimenter believes to be sources 
of extraneous variability should be controlled or elimi- 
nated and a large sample of qualified subjects should 
be tested on a revised version of the test battery. 
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THE EFFECT OF INDUCED TENSION 
UPON MUSCULAR ACTIVITY DURING 
SIMPLE VOLUNTARY MOVEMENT 


(Publication No. 6449) 


Rollin Marcum Paiton, Ph.D. 
Indiana University, 1953 


This experiment was designed to investigate the 
relationship between the amount of muscle tension 
present at specific locations, and the reaction time of 
responses in which the muscles at these locations are 
involved. Two locations were investigated: over the 
extensor digitorum and flexor digitorum of the right 
forearm. Action potential recordings were used to 
indicate muscular tension. 

The tensions at these locations were varied by a 
method of contra-lateral induction. At a given signal 
(Sj ) the subject was required to execute a flexion move- 
ment with his left wrist (R1). The effect of this move- 
ment was to raise the level of tension in the muscles of 
the right arm. This tension rose rapidly, then, since 
the left arm flexion was maintained, declined slowly. 
By presenting the signal for right arm movement (So) 
at varying intervals after the left arm movement 
occurred, it was possible to require the right arm 
movement (Ro) with varying levels of tension present 
in the musculature. The delays between S,and So 
ranged from 0.4 to 4.0 seconds. Both flexion and 
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extension responses of the right arm were studied. 

It was found that: 

(1) A moderate correlation exists between the 
level of tension induced in the right arm muscles as 
part of the pattern associated with Rj, and the level 
of tension at which Roy occurred. It seems that the 
level of tension at which Rg occurs can be varied by 
varying the amount of tension present when the 
movement is signalled. 

(2) Both of these measures showed high negative 
correlations with the measure of the quality of the 
response — the reaction time of Rg. At 51-52 inter- 
vals which presented Sg at an optimal time, so that 
the contralaterally induced tension was high, re- 
action time was shortened maximally. The pre-Ro 
tension was also high at this point. 

(3) A moderate correlation was found between 
the increment from the level of contralaterally in- 
duced tension to the pre-Rg level and the pre-R9 
level itself. 

(4) Within the range of S1-S5 delays that were 
studied, Rj was found always to facilitate Ro. 

(5) A previous hypothesis that facilitation is re- 
lated to the rate of change of the induced tension was 
not substantiated, since facilitation occurred at the 
longer S1-So intervals, when the induced tension was 
declining. 

(6) Flexion and extension could be differentiated 
on the basis of speed of the response, extension be- 
ing more rapid, in general, thanflexion. Itwas sug- 
gested that the resting position of the wrist may be 
an important variable in determining the relative 
speed of the two movements. 

(7) The patterns of tension change seemed to be 
different for the two types of movement. Flexor and 
extensor rose approximately the same amount in ex- 
tension. Increments were smaller in flexion, but 
the flexor increment was greater than that of the ex- 
tensor. 

(8) Differential facilitation of extension and 
flexion by the left arm flexion (Rj) was absent, con- 
sidering the data as a whole. The flexion reaction 
time was shorter than the extension reaction time 
at the 0.8 second interval, which was approximately 
the point at which the maximum tension was induced 
by the left arm movement (Rj). It seems possible 
that the difference, if it is a real effect, might be 
increased by increasing the amount of contralateral 
tension that is induced. 
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SOME EXPERIMENTAL TESTS OF THE 
FACILITATING EFFECTS OF PUNISHMENT 
IN A NON-CORRECTION SITUATION 


(Publication No. 6337) 


Albert Irving Prince, Jr., Ph.D. 
University of Connecticut, 1953 


To provide experimental tests of three theoretical 
interpretations of the paradoxical, facilitating effect of 
shocking correct responses in visual discrimination 
learning, a control and four experimental groups were 
given acquisition and reversal training, under non- 
correction conditions, on a single unit T-maze. One 
group was shocked after the choice point, during acqui- 
sition and reversal training, for both right and wrong 
responses. In three groups with 0, 15, and 25 initial 
shock-free acquisition trials respectively, shock fol- 
lowed correct responses during acquisition andincorrect 
responses during reversal. Twelve non-shocked con- 
trol animals, at the completion of reversal training, 
were given shock-right training as a further test of 
the relationship between the number of initial shock- 
free trials and response strength. 

The following results were obtained: 

1) The difference between shock-right-wrong and 
control group learning was negligible. 

2) Among the shock-O, shock-15, and shock-25 
groups the speed of acquisition was an increasing 
function of the number of initial shock-free trials. The 
control group learned slower than the shock-15 and 
shock-25 groups but faster than the shock-0 group. 

3) The shock-0, shock-15, and shock-25 groups 
extinguished and reversed faster than the control 
group. Reversal learning speed was a decreasing 
function of the number of initial shock-free trials in 
acquisition. 

4) Shock-right-wrong animals extinguished more 
quickly than control animals, but learned the reversal 
problem at about the same rate. 

5) Shock-right training had an interfering effect on 
a well established response. The relationship between 
the number of initial shock-free trials and learning 
speed is U-shaped. 

It was concluded that: 

1) Of the theories tested, an anxiety reduction view 
fitted more of the data. 

2) The anxiety reduction theory is consistent with 
all the data if it is assumed that the noxiousness of 
shock is reduced in the acquisition process and that 
this reduction permits proprioceptive stimuli from 
anticipatory jump responses to shift in role from ac- 
quired drive stimuli to secondary reinforcers for the 
correct response. 
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BILATERAL REMINISCENCE IN PURSUIT- 
ROTOR LEARNING AS A FUNCTION OF 
AMOUNT OF FIRST-HAND PRACTICE 
AND LENGTH OF REST 


(Publication No. 6236) 


Marty Robert Rockway, Ph.D. 
Northwestern University, 1953 


The purpose of the study was to determine the 
amount of bilateral reminiscence in pursuit rotor 
learning as a joint function of the duration of first- 
hand (FH) practice and length of the rest interval 
between FH and second-hand (SH) practice. Bi- 
lateral reminiscence was defined as the gain over 
rest on some initial measure of SH proficiency. The 
SH performance of a no-rest control group, with a 
corresponding amount of FH practice, was indicated 
as the baseline from which the improvement over 
rest is calculated. 

The problem was considered within the frame- 
work of bilateral transfer of training, and the follow- 
ing prediction was made: The level of SH perform- 
ance is an increasing function of the amount of FH 
practice and the rate of rise of this function becomes 
greater with increasing lengths of interpolated rest. 

Twelve groups of female subjects (Ss), 25 Ss per 
group, received either 1, 2, 3, or 5 min. of FH prac- 
tice on the pursuit rotor using their preferred hand; 
this was followed by a rest of 0, 2, or 5 min.; then 
all Ss engaged in 5 min. of SH practice using their 
non-preferred hand. Practice was continuous, and 
performance data, in terms of time on target, was 
recorded at the end of each 30-sec. interval. No 
pre-training trials were given, and no S participated 
in more than one condition. 

The basic measure of SH performance was the 
total time on target during the first five trials of SH 
practice. Analyzing the experimental data in terms 
of this measure revealed the following facts: 

(1) Bilateral reminiscence, gain over rest, was 
an increasing function of amount of FH practice and 
length of rest between FH and SH practice. 

(2) Performance during SH practice was an in- 
creasing function of amount of FH practice and 
length of rest between FH and SH practice. The 
slope of the FH practice — SH performance function 
increased with increasing lengths of interpolated 
rest. 
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THE COMPARATIVE EFFECT OF FRONTAL 
AREA LESIONS AND A SERIES OF 
ELECTROCONVULSIVE SEIZURES ON SOME 
MEASURES OF ACTIVITY AND WEIGHT 
CHANGE IN THE MALE ALBINO RAT 


(Publication No. 6015) 


John Alexander Stern, Ph.D. 
University of Illinois, 1953 


The main hypothesis tested was that a series of 
fifteen electroconvulsive seizures and frontal cortical 
ablation would produce similar changes on some meas- 
ures of activity. The measures of activity utilized 
were activity wheel running and activity on a table top. 
The hypothesis was that both these groups of animals 
would show increased activity wheel running and 
changes in table top activity. The changes in table top 
activity were hypothesized to reflect increased emo- 
tional behavior. The similarity in change for these 
two groups was attributed to the effect both these pro- 
cedures have on some of the mechanisms regulating 
autonomic activity. The mechanisms hypothesized to 
be affected by the above procedures were the thalamico- 
hypothalamic systems. 

Two groups of animals served as controls. One 
group of animals was not subjected to any operative 
procedures, a second group was subjected to cortical 
lesions of equivalent size as those produced in frontal 
ablations, these lesions were made in the central corti- 
cal area. 

The findings indicate that the expected changes in 
activity wheel running did not materialize. It had been 
hypothesized that the frontal lesion and electroconvul- 
sive seizure groups would show increases in activity 
wheel running as compared to control group. Activity 
wheel running measures initiated twenty and fifty-five 
days after operation showed the frontal lesion animals 
to show the least change in activity as compared to 
measures made before operation. The animals sub- 
jected to electroconvulsive seizures could not be dif- 
ferentiated from control animals on any of these 
measures. The central lesion animals were the only 
ones which showed significant decreases in activity 
between the pre- and post-lesion measures. 

Significant changes in table top activity were noted 
for both frontal lesion and electroconvulsed animals. 
These changes were more severe for the convulsed 
animals than they were for the frontal lesion group. 
The changes were in the predicted direction and con- 
sisted of decreased movement on the table top, in- 
creases in amount of defecation, crouching behavior 
and sum of emotional indicators. 

Weight measures showed the frontal lesion animals 
to lose more weight after operation than was true of 
central lesion animals. The former group also took 
longer to return to a weight level comparable to that 
of control animals than was true of the central lesion 
group. Animals subjected to a series of fifteen electro- 
convulsive seizures started to lose weight after the 
first seizure, continued to lose weight for the follow- 
ing six to seven seizures, established themselves at 
this new weight level and started to gain weight after 
approximately the twelfth convulsion. These animals 
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continued to gain weight at a rate similar to that of 
the control animals but did not reach a level com- 
parable to that of the control animals throughout the 
experiment. The last weight measurements were 
made one hundred five days after initiation of the 
series of convulsions. 

The experimental findings are interpreted as 
substantiating our hypothesis that a series of fifteen 
electroconvulsive seizures and frontal cortical ab- 
lations would produce similar changes in behavior. 
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THE EFFECTS OF POSITIVE-NEGATIVE 
CUE DIFFERENCES ON THE CHANGING 
STRENGTH OF RESPONSE TENDENCY 


(Publication No. 6557) 


John E. Taylor, Ph.D. 
State University of Iowa, 1953 


Two experimental groups and one control group, 
of r9 rats each, were trained to make a simple ap- 
proach response in a differential instrumental con- 
ditioning situation. For one group (Uni-dimensional) 
S, differed from S_ in only the brightness dimension. 
For the second group (Multi-dimensional) S, differed 
from §_ in brightness, width, area and form. The 


control group was trained with S, only, being rein- 
forced after every response. For all three groups 
S, was identical. For each animal of the two experi- 
mental groups the stimuli were presented singly, 
being either S; orS_ according to a closed random 
sequence. Both experimental groups were run a 


total of 110 trials, 55 toS, and 55toS . The control 
group was run a total of 55 trials to S, only. On the 
assumption that effective excitatory potential (SER) 
approximates a simple reciprocal function of latency 
of response, this measure was employed to describe 
the course of the changing response_tendencies. 

The results indicated that (a) S FR initially in- 
creased along with S,ER for both experimental groups; 
(b) following this initial increase, S ER progressively 
decreased for both groups; (c) S ER was probably 
higher for the Uni-dimensional group than for the 
Multi-dimensional group over the course of training; 
(d) S,ER continued to increase throughout the course 
of training for both experimental groups and the con- 
trol group; (e) there was no difference in this progres- 
sive increase in S,ER for the three groups; (f) the 
Multi-dimensional group discriminated between S, 
and S_ earlier in training than did the Uni-dimensional 
group; and (g) following discrimination, the magnitude 
of separation of the curves of S,ER and S ER was not 
different for the two experimental groups. 

With reference to the conditions of the present study, 
it was concluded that: (a) in situations involving differen- 
tial training to a positive and to a negative stimulus, re- 
sponse tendency initially increases tothe negative stimu- 
lus as wellastothe positive stimulus; (b)the magnitude 
of this initialincrease is probably adirect function of 
stimulus similarity; (c) the point during training at which 
discrimination occurs is inversely related to stimulus 
similarity; and (d) the phenomena of differential instru- 
mental conditioning are in general agreement with pre- 
dictions deriving from assumptions made by Spence con- 
cerning the effects of reinforcement and non-reinforce- 
ment, and concerning the generalization of these effects. 
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RELIGION 


A STUDY OF THE DOCTRINE OF 
CONDITIONAL IMMORTALITY IN 
NINETEENTH CENTURY AMERICA WITH 
SPECIAL REFERENCE TO THE 
CONTRIBUTIONS OF CHARLES F. HUDSON 
AND JOHN H. PETTINGELL 


(Publication No. 6192) 


Moses Corliss Crouse, Ph.D. 
Northwestern University, 1953 


The theological doctrine of Conditional Immor- 
tality emerged during the nineteenth century as one 
of the significant modifications of New England 
Calvinism. This point was established through a 
study of the contributions of Charles F. Hudson and 
John H. Pettingell. Both men were reared in the 
Congregational Church. They were seminary 


trained men, completing their formal studies in the 
second quarter of the century. Their thought reflects 
the influence of social, intellectual, and theological 
change. Both men found serious tension between 
themselves and their ministerial colleagues after 
they espoused the doctrine of Conditional Immortality. 
Subsequently they found a kinship of interest among 
the Adventists who, after the middle of the century, 
rapidly adopted this teaching. 

The doctrine of Conditional Immortality evoked a 
sharp debate which was tri-angular inform. The 
three disparate views were those of the Universalists, 
the Conditionalists, and that of traditional eschatology. 
In this debate it was important to establish the foun- 
dations upon which Conditionalist views rested. This 
study demonstrated that it was rooted in Biblical 
thought. As such it has had a long and significant 
history. Nevertheless, it has not been more than a 
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minority opinion since the third or fourth century. 
Indeed from the fifth to the fifteenth centuries there 
were few theologians who were Conditionalists. After 
the Reformation the tradition grew. It had remark- 
able elaboration in England, Europe, and in America 
during the nineteenth century. 

These modern Conditionalists had a missionary 
zeal, consequently the doctrine was spread around 
the world. In this the Conditionalists of America, 
England, and Europe shared. Their writings formed 
a bond of union among them. 

The central affirmations of the Conditionalists 
can be reduced to three. One, man is a mortalcrea- 
ture. He was created neither immortal nor mortal 
but with the possibility of becoming either. When he 
sinned he became mortal. Yet he was a creature of 
God, and God granted unto him a probationary ex- 
istence. His choice of Christ, or his rejection of 
Him, would determine his eternal destiny. Two, 
impenitent persons who never accept Christ’s way 
of life, die and after death are resurrected to judg- 
ment. Their punishment will be an utter destruction 
of the total person. This will be possible since man 
is a unitary organism and no aspect of his nature is 
immortal. Three, those who accept Christ begin in 
this life a new quality of being. This new manner 
of living becomes a permanent gift of eternal life 
at the resurrection. The role of Christ was believed 


to be that of Life-giver; the whole process of salva- 
tion was of God’s grace. Yet man has a crucial 
choice. He can reject God’s overtures, or he can 
accept them. If he does the latter he will respond 


to God’s grace and forgiveness in gratitude, obedi- 
ence, and love. A true virtue will be the result. 

Essentially, the doctrine of Conditional Immor- 
tality is more than an affirmation about the ultimate 
destiny of man. Its central concern is with salva- 
tion. It approaches the theological task with a dif- 
ferent perspective. Its proponents believed that it 
was a perspective which traditional theology had 
lost. 

This study is the first critical examination of 
American Conditionalism. As such it has revealed 
its basic theological orientation to be in a modifi- 
cation of New England Calvinism. It has demonstrated 
that the essential perspective of this teaching rests 
with the soteriological concern. And it further in- 
dicates that when the Conditionalist forgets this, 
his theology loses its vitality. 
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CHRISTOLOGIES IN EARLY CHRISTIAN 
THOUGHT AND IN THE QURAN (BEING A 
CRITICAL ANALYSIS AND COMPARISON OF 
SELECTED CHRISTOLOGICAL VIEWS IN 
CHRISTIAN WRITINGS TO 785 A.D. AND 
THOSE OF THE QURAN) 


(Publication No. 6200) 


Akbar Abdiyah Abdul Haqq, Ph.D. 
Northwestern University, 1953 


This study has been undertaken in view of the unique 
opportunity for Christian missionary activity which has 
recently arisen in connection with the Mohammadens, 
especially of India and Pakistan. 

The present research consists of a critical analysis 
and comparison of selected Christological ideas in the 
Christian writings to A.D. 785, and those in the Quran. 

The New Testament has been examined in terms of 
its relevance for an appraisal of the Quranic view of 
Jesus Christ and cognate Christologies in the centuries 
preceding Mohammad. New Testament passages deal- 
ing with Christ’s pre-incarnate nature, the Logos, the 
virgin birth, His Messiahship, and His role as Son of 
Man, rabbi, and prophet have received special attention. 

A distinction between the person and work of Christ 
cannot be maintained in a study of the New Testament 
without upsetting the delicate Christological patterns. 
Those passages which dwell upon his transcendental 
nature are not intended to declare his pre-existence 
but are meant to show the essentially divine origin of 
the Redeemer. The eternal Son of God himself was 
manifested in the fullness of time. The prophets of 
old prophesied about the personal revelation of God 
in Christ. 

Jesus Christ became the type-Man of a regenerated 
humanity. When the Son who was the agent in creation 
sought to become the source of redemption, he emptied 
himself voluntarily and took the created human form. 
Not only did the uncreated Logos assume the created 
life, but also he took the form of a Servant, suffered, 
died and rose from the dead, for the redemption of 
mankind. 

Christian thought concerning the person of Christ 
in the sub-apostolic age, Gnostic and anti-Gnostic 
speculation, the views of the apologists, the Alexandrian 
Fathers, the Arian controversy and the Nicene creed 
show the direction of the development of Christianity 
in the first seven centuries. These developments in- 
dicate the nature of Christianity as it was known in 
Arabia prior to the appearance of Mohammad. How- 
ever, a broad margin of Judaism upon the northern 
frontier neutralized the effects of Christianity and thus 
provided shelter for paganism in the center of the pen- 
insula. 

Mohammad himself came into contact with Christi- 
anity through several channels. In composing the Quran 
the prophet borrowed freely from Christian thought 
and from many other sources. 

The teaching of the Quran about the pre-Incarnate 
nature of Christ appears very similar to Arianism. 

In referring to the humanity of Christ, the Quran seems 
to endorse largely the position of Nestorius. It is in 
contradistinction from the Cyrillian Communicatio 
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Idiomatum that one finds the Quran teaching that the 
Messiah was a human being who ate and drank, while 
a sort of Arian recognition of his pneumatic being 

is also maintained. 

There is a sort of “two-natures” understanding 
of Jesus Christ in the Quran. The passages relating 
to the pneumatic and human aspects of Christ should, 
in all fairness to the Quran, be coordinated, re- 
membering at the same time that they in all proba- 
bility reflect the contemporary mode of Christologi- 
cal thought. 

This study traces also the Quranic views of the 
Virgin Mary and of the Christian doctrine of the 
trinity. The relation of Allah to creation is com- 
pared to the participation of Christ in creation. The 
Quranic teachings regarding the relation of Allah 
and Jesus Christ are considered. The Quran looks 
upon Jesus as a prophet and also more than a prophet. 

The scope of the ministry of Christ is an enigma 
to the Quran. Christ’s concern for the total life of 
all men inthe world, as evident in the New Testament, 


is the basis of the universality of the Christian mission. 
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AN EXPLORATION OF THE RESPONSE 
OF ORGANIZED PROTESTANTISM IN AN 
EXPANDING COMMUTER SUBURB: A SURVEY 
OF THE PROTESTANT CHURCHES OF CHATHAM, 
N. J. TO DETERMINE WHAT CHANGES HAVE 
TAKEN PLACE IN THESE CHURCHES IN 
RESPONSE TO THE PATTERN OF SOCIAL 
DEVELOPMENT IN CHATHAM, 1920-1950 


(Publication No. 6307) 


William Francis Benjamin Rodda, Ed.D. 
New York University, 1953 


The purpose of the present investigation is to 
determine the response of organized Protestantism 
in an expanding commuter suburb. It assumes that 
a continually growing population generally will pro- 
duce other social changes in a community; that these 
social changes are felt by the organizations of the 
community affected, including the church; and the 
resultant effect upon the church is noticeable and 
measurable in terms of trends. 

Specifically, then, the purpose of this study is to 
discover what changes have taken place in the four 
Protestant Churches of the expanding commuter 
suburb of Chatham, New Jersey, in response to the 
pattern of social development of Chatham through 
the thirty-year period beginning in 1920. It embraces 


the era of this community’s greatest population 
growth, when the population rose from 2421 in 1920 to 
7391 in 1950. 

Four specific problem were asked: (A) Whatwere 
the trends of the community of Chatham from 1920 to 
1950? (B) What were the trends of the Protestant 
Churches of Chatham from 1920 to 1950? (C) What 
does the comparative analysis of these trends reveal? 
(D) What do these data imply concerning the response 
of the Protestant population to the pattern of social de- 
velopment in the community during this period? 

A trend, as used in this document, was limited to a 
noticeable change in the direction of the movement of 
the churches and of the community. It is a sustained 
or increasing deviation from an established norm, 
using the 1920 status as a base. 

The criteria of trends of the Protestant community 
were church membership, Sunday school enrollment, 
church finances, and parish organizations. The crite- 
ria of trends in the community were taken to be those 
of population characteristics, public school statistics, 
municipal status, and social-educational organizations. 
The method used was primarily statistical. 

This investigation of Chatham, New Jersey revealed 
a constant growth as expressed in its population charac- 
teristics, its school population, its municipal operations 
and its social-educational organizations. This growth 
was reflected in the attitudes of citizens who lived in 
the community during the period studied, who conclude 
the town is no longer a small village but a “growing 
community.” They indicate that the churches have 
changed as a result; i.e., they promote “community 
youth programs,” and *work together to promote 
common goals.” These expressions are true to the 
programs of the churches in 1950. 

However, this study concludes that the response of 
Protestantism to the community’s growth pattern has 
been irregular. Protestantism grew as did the com- 
munity in the period 1920 to 1930; in general the 
churches record no gains from 1930 to 1940, while the 
community continued to expand in every important as- 
pect of its life; from 1940 to 1950 the churches re- 
corded gains slightly in excess of those registered by 
the community trend. 

The study recommends that the churches enlarge 
their cooperative activities to include the areas of 
public relations, prospect lists, programs for young 
adults and older persons, finance campaigns, leader- 
ship training, and social action. The local church 
should concentrate on effective techniques of evange- 
lism, new facilities, and the serving of present com- 
munity needs and interests. 
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SOCIAL PSYCHOLOGY 


SOCIAL INFLUENCE ON THE ROLE 
BEHAVIOR OF A DESIGNATED LEADER: 
A STUDY OF AIRCRAFT COMMANDERS 

AND BOMBER CREWS 


(Publication No. 6142) 


Robert Latane Hall, Ph.D. 
University of Minnesota, 1953 


An empirical study was conducted concerning the 
development of group norms for the role behavior of 
designated leaders in organized groups and the con- 
formity of the leaders to these norms. The sample 
consisted of 40 B-29 bomber crews, with a total of 
425 individual crew members. Three dimensions of 
the role behavior of the aircraft commander (AC) 
were selected for study-nurturance, intimacy, and 
militariness. These may be roughly described as the 
extent to which he acted, respectively, as a father, as 
a buddy, and as a rather authoritarian boss toward 
his crew members. 

Hypotheses were formulated, based on previous 
literature and research on social influence, role 
theory, and reference groups. It was hypothesized 
that both the extent of norm development in the crew 
and the conformity of the AC to the norms would be 
dependent upon interpersonal attitudes in the crew; 
i.e., conformity is a function of cohesiveness (de- 
fined as the average resultant force to remain in the 
group). Chief components of the resultant force in 
this setting were construed to be personal liking, 
confidence in the crew, and perceived restraints 
against transferring off the crew. 

Data were collected from one crew at a time 
through a questionnaire, supplemented by interviews 
and direct observation. Measures of the attractive- 
ness of the crew for its members (including personal 
liking and confidence in the crew) were developed by 
traditional techniques of attitude measurement, as 
were also the measures of the crew’s role expecta- 
tions for the AC on each of the three dimensions of 
his behavior. A simple measure of the restraining 
forces against leaving the crew was based on ques- 
tionnaire items. 

Measures of the AC’s role behavior were developed 
from reports of crew members through an analysis of 
variance technique intended to maximize intra-crew 
agreement. These measures were validated against 
observations and ratings of impartial observers. 

Results on the three dimensions of AC behavior 
were quite divergent. In general, on the dimension 
of AC intimacy with crew members, results were as 
predicted: crew members’ role expectations tended to 
converge in proportion to crew cohesiveness, and ACs 
conformed to these expectations in proportion to their 
resultant force to remain in the crew. Results on the 
other two dimensions were equivocal and seem to sug- 
gest that effective crew norms about the AC’s nur- 
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turance and militariness had not developed. 

There was a general tendency for high restrain- 
ing forces against leaving the crew to be associated 
with greater attitudinal convergence among crew 
members but less behavioral conformity by the AC. 

Alternative interpretations and possible reasons 
for the divergence of results on different dimensions 
of the AC’s behavior were discussed. 


Microfilm copy of complete manuscript of 147 
pages, $1.84. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2179., 


SOME RELATIONSHIPS OF PERSONALITY 
TO THE AREA OF ACADEMIC 
CONCENTRATION AND POLITICAL ATTITUDE 


(Publication No. 6333) 


Donald Lucky Kanter, Ph.D. 
University of Connecticut, 1953 


The study is an examination of some of the em- 
pirical relationships demonstrable among variables 
of personality, area of academic concentration, and 
political attitude. It is based upon the general hy- 
pothesis that some political attitudes are associated 
with clusters of personality variables and areas of 
academic concentration. 

The design of the study is to seek interrelation- 
ships among four measured categories of variables. 
The variables are described below. 

Two conceptions of personality were intended for 
use in study: the conception of the Authoritarian 
Personality developed at the University of Califor- 
nia; and, a view of personality developed by David 
Riesman. Each of these conceptions of personality 
was defined by the kind of responses given toa 
series of questions. By intercorrelating all of the 
items, an analysis of the internal consistency of the 
statements which were designed to measure Inner and 
Other Directed tendencies was accomplished. Onthe 
basis of this analysis it was decided to use only the 
Authoritarian Conception of personality to seek re- 
lationships to the other variables of the study. 

The area of academic concentration was estab- 
lished by the selection of subjects from three course 
of study areas at the University of Connecticut. The 
subjects were seniors in the College of Business, 
the College of Engineering, or were majoring in 
Government in the College of Arts and Sciences. 

General political orientation was measured by 
three scales, developed by the author, which aimed 
to define orientations of political liberalism, con- 
servatism, and cynicism. So far as it is known to 
the author, political cynicism, as a political pattern, 
was given its first measurement in this study. 
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Specific political opinion was represented by 
agreement or disagreement with statements dealing 
with concrete contemporary political situations. 

The empirical relationships hypothesized to be 
present among these four variables are as follows: 
personality is hypothesized to be related to the area 
of academic concentration and political attitude; the 
area of academic concentration is hypothesized to be 
related to political attitude. 

The rationale for assuming relationships among 
the variables is presented. The main orientation 
here is that political attitude is a “reflection of a 
more generic interpersonal outlook.” Ananalysis is 
made of the psychological similarities assumed tobe 
present between political attitudes and the broader 
relatively stable values usually associated with the 
personality concept. Also, the factors assumed tobe 
related to personality and political attitude which are 
subsumed by area of academic concentration are con- 
sidered. 

The general results of the study are summarized 
below. 

1. There is no consistency among the statements 
which purport to measure Inner-Other Direction; 
most subjects tend to answer some statements as 
Inner Directed individuals and some statements as 
Other Directed individuals. 

2. There is no bimodal distribution of Inner- 
Other Direction. 

3. There is a relationship between Authoritarian- 
ism and the area of academic concentration. 

4. There is a relationship between Authoritarian 
proclivities and general political orientation. 

5. There is a relationship between Authoritarian 
proclivities and certain specific political opinions. 

6. There is a relationship between the area of 
academic concentration and general political orien- 
tation. 

The discussion is devoted to spelling out, on the 
basis of the results, the relationships between Au- 
thoritarian attitudes and political attitudes; this is 
in the nature of a corroboration of the thesis. Con- 
sideration is also given to the area of academic con- 
centration as a variable in future research. At the 
conclusion of this section, a plan for further re- 
search in the area of political behavior is presented. 
The plan attempts to place such efforts partially 
within the theoretical framework of Professor Tal- 
cott Parsons. Also, the attempt is made here to spe- 
cify a levelofanalysis and a methodology appropriate 
to it which may be a fruitful one for the social psy- 
chologist to pursue who is interested in political be- 
havior. 
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SOME RELATIONS OF RESPONSE SETS 
TO DISCRIMINATIONS BY TESTS OF 
PERSONALITY INTEGRATION 


(Publication No. 5988) 


James Edward Mabry, Ph.D. 
University of Dlinois, 1953 


McQuitty’s tests of personality integration were 
administered to 263 community persons and 208 
mental hospital patients. Fifty-six persons were 
randomly drawn from the group of 263 community 
persons and used as a cross-validity group. The 
mental hospital patients were divided, on the basis of 
certain criteria, into four groups of approximately 
20 patients per group. The cross-validity group and 
the four hospital groups were ranked according to 
paired-comparison judgments of 23 neuropsychiatric 
staff workers (18 psychological interns and 5 psychol- 
ogists) as to level of personality integration. These 
five groups were then scored on the basis of the re- 
sponses of the remaining 203 community persons. 
Two of McQuitty’s scoring methods were used to 
evaluate responses to the test items. Each of the 
two scoring methods was corrected for individual 
differences in subject tendencies to use yes’s, be- 
tweens or no’s (correction for response sets). 

The results indicate that two of McQuitty’s meas- 
ures are not only effective in respect to differ- 
entiating a community person group from a mental 
hospital group, but are also effective in that mental 
hospital groups which are judged to be at different 
levels of mental health can be differentiated at a 
statistically significant point. 

When the two scoring methods were corrected for 
individual differences in tendencies to use yes’s, be- 
tweens or no’s (correction for response sets), the 
discriminations between the various groups were 
reduced significantly. This finding suggested that 
response set variance is valid variance (positively 
correlated with the criterion). 

By hypothesizing that the group differences ob- 
tained from the uncorrected measures were related 
to both item content variance and response set vari- 
ance, it was possible to consistently explain these 
two hypothesized sources of variation in terms of 
findings by Mowrer and Cattell, respectively. 


Microfilm copy of complete manuscript of 100 
pages, $1.25. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2181. 





SOCIAL PSYCHOLOGY 


1287 





THE TAXICAB DRIVER 
(Publication No. 6077) 


Herbert J. Miles, Ph.D. 
University of Missouri, 1953 


The major problem of this study has been the 
process of discovering the relationship, if any, be- 
tween the occupation and the taxicab driver’s way of 
life. The problem has necessitated a twofold ap- 
proach: (1) an examination of the occupation to lo- 
cate, isolate and describe those occupational factors 
that may determine or influence the behavior pat- 
terns of taxicab drivers, and (2) an examination of 
the taxicab driver’s way of life to locate, isolate and 
describe the specific impact of these factors upon the 
behavior attributes of drivers. 

The theoretical procedure of this approach is or- 
ganized around nine general principles concerning 
human behavior and social relationships which are 
commonly known in sociological literature to be as- 
pects of man’s work experience. Eleven specific 
propositions concerning taxicab drivers are deduced 
from these general principles. Original quantitative 
and non-quantitative data bearing upon these proposi- 
tions are presented. 

Two hundred thirty-two Oklahoma City taxicab 
drivers were interviewed, which is 46 per cent of 
the total. Both directed and extended interviews 
were used. During the directed interviews the in- 
vestigator held the interview schedule and personally 
checked or recorded the responses. After the for- 
mal interview the conversation often drifted into an 
extended discussion of drivers’ problems and ex- 
periences. The types of original data utilized were: 
(1) quantitative and non-quantitative responses se- 
cured from the formal interviews, (2) notes taken 
from many informal interviews and personal obser- 
vations, (3) four life histories of drivers, (4) the 
contract and seniority rules of the taxicab drivers 
local union, (5) the Oklahoma City ordinance regu- 
lating the activities of taxicab drivers, and (6) two 
scrap-books of newspaper and magazine clippings 
concerning taxicab drivers. 

Five factors found to be inherent in the work sit- 
uation which influence driver patterns of behavior 
are as follows: (1) the development of bureaucratic 
tendencies in both the taxicab companies and the 
union, (2) the lack of individual vertical mobility for 
drivers, (3) the fact that the uninformed non-riding 
public is not aware that the occupation has undergone 
a gradual transition from unconventional early day 
practices to modern bureaucratic business-like pro- 
cedures within the framework of the formal social 
mores, (4) the negative public stereotypes concern- 
ing drivers and (5) the conditioning of drivers’ 
work-roles by these stereotypes. 

These and other factors were found to influence 
the behavior patterns of drivers as follows: (1) wide- 
spread dissatisfaction is prevalent among drivers, 
(2) a strong bond of unity is manifest among drivers, 
(3) there is a definite effort to raise the collective 
status of the occupation in their own eyes and in the 
eyes of the public, and (4) drivers are making a 


conscious effort to appear to be normal citizens. 

That most taxicab drivers do not conform to the 
stereotypes of popular opinion is an important find- 
ing of this study. They resemble, in many respects, 
other closely allied occupational groups. 

Other subsidiary findings are: (1) drivers come 
from large families, (2) the majority of their fathers 
were manual laborers, (3) most drivers were man- 
ual laborers during their trial work period, (4) they 
entered the occupation because they needed a job, 

(5) they had no childhood ambitions to become driv- 
ers, (6) they were not influenced by their fathers or 
brothers to become drivers, (7) the majority of 
drivers are probably on a slightly higher economic 
level than were their parents but are little, if any, 
higher in social status, (8) they reflect the usual 
southern prejudice toward Negroes, (9) they tend to 
remain in the occupation, and (10) the occupation 
gives them average financial security. 

The findings of this study indicate that of all the 
interrelated factors involved in human behavior, 
those related to a person’s occupation are a major 
influence in determining human behavior patterns. 
In our society, work is necessary for man to meet 
his personal and family physical needs. Since work 
occupies much of man’s waking hours, and since it 
is performed in our society in interaction with other 
workers, it affords man an excellent opportunity to 
meet his social needs. Man consistently avails him- 
self of this opportunity. Thus, work is a social 
“drama.” 
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PERSONALITY CORRELATES OF 
JUDGMENTAL RESPONSE SETS IN THE 
PERCEPTION OF SOCIOMETRIC STATUS 


(Publication No. 6008) 


Herbert Schiff, Ph.D. 
University of Illinois, 1953 


The general aim of this study was to identify and 
measure various perceptual-judgmental response 
sets in the field of social perception. We were in- 
terested in evolving measures of characteristic per- 
ceptual tendencies reflected in the sociometric 
ratings of self and others and in determining the re- 
lationships between such tendencies and general ad- 
justment, status within the group, perceptual accu- 
racy and feelings of anxiety and self-regard. 

The problem of measuring consistent perceptual 
tendencies was studied by comparing predicted so- 
ciometric ratings with actual sociometric ratings 
and by deriving indices of perceived “self” and of 
perceived “other” acceptance-rejection patterns 
from such comparisons. 

One hundred and forty-one high school students 
were asked to rate each of their classmates ona 
five-point scale in terms of acceptability as friends 
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and to predict how each of their classmates would 
rate them, and be rated by the group on the same 
basis. 

The discrepancies between each of the predictions 
made and the corresponding actual ratings were used 
as indices of tendencies within individuals to perceive 
themselves or others in more or less self-consistent 
ways. Four such discrepancy scores were derived, 
indicating a tendency to consistently: (a) under- or 
overestimate own status, (b) under- or overestimate 
the status of other, (c) perceive oneself as a highly 
acceptable or unacceptable person, and (d) as a 
highly accepting or unaccepting person. Sociempathic 
ability was determined by comparing actual socio- 
metric status with the predictions individuals made 
of same. 

High and low groups were constituted from those 
subjects scoring one sigma above or below the mean 
respectively on each of the four perceptual set score 
distributions. These groups were compared with 
respect to each other and with respect to sociem- 
pathic ability, sociometric status, general adjust- 
ment, anxiety, level of aspiration and goal tenacity. 

The four perceptual response set measures de- 
rived in this study are sufficiently stable and have 
sufficient generality over individuals and over re- 
lated judgmental tasks to warrant their use for pur- 
poses of individual prediction. These measures may 
be interpreted as indices of typical, self-consistent 
modes of perceiving the interpersonal and hierarchi- 
cal aspects of social situations. 

Self-underestimators perceive themselves as nei- 
ther very accepting nor as very acceptable persons. 
They tend to be better adjusted than self-overesti- 
mators and to modify their aspirations for future 
performance more readily and realistically in line 
with objective experience. They are more accurate 
in perceiving their own sociometric status, but have 
less self-regard. 

Self-overestimators, on the other hand, perceive 
themselves as highly accepting individuals and as on 
the receiving end of interpersonal relationships. 
They set and maintain higher aspiration levels than 
are warranted by their actual performance ability. 
They are more strongly motivated by strong needs 
for success and for acceptance by others; yet despite 
this fact they are less accurate in their perceptions 
of others. 

Whether perceptual judgments tended to be ex- 
treme or in the middle range of the distribution was 
found to be related to motivational orientation. Ex- 
treme judgments appeared to be reflective of strong 
subjectively oriented needs, whereas non-extreme 
judgments were more typical of subjects who re- 
sponded more in terms of group norms. 

These conclusions are tempered by an awareness 
of certain unique aspects of our sample, need for rep- 
lication, and use of somewhat gross methods. How- 
ever, it is felt that valid evidence of individual dif- 
ferences among students was obtained. 
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ATTITUDES TOWARD SOURCE AND 
CONCEPT AS FACTORS IN ATTITUDE 
CHANGE THROUGH COMMUNICATIONS 


(Publication No. 6017) 


Percy Hyman Tannenbaum, Ph.D. 
University of Dlinois, 1953 


Attitude change through communications has been 
repeatedly demonstrated. For the most part, how- 
ever, these demonstrations have been limited to the 
measurement of the magnitude of change as a func- 
tion of the gross content of a communications mes- 
sage. A persistent problem has been to determine 
what factors influence the direction and amount of 
the attitude change under given conditions. 

The experiment to be reported in this paper rep- 
resents an attempt to investigate the influence of 
two variables involved in attitude change through 
communications. The interaction between these two 
variables constitutes a focal point of the study, rep- 
resenting the first direct approach in isolating and 
measuring the influence of the interaction between 
two or more variables in attitude change. 

The two variables under consideration are (1) 
original attitude toward the identified source of a 
communications message, and (2) original attitude 
toward the object or concept of the message. Fur- 
thermore, whereas most of the experimental work 
in this area has been concerned solely with attitude 
change toward the concept, the present experiment 
demonstrates that changes in attitude toward the 
source of a message occur along with the main 
changes, and generally follow the same pattern. 

The procedure, briefly, involves the assessment 
of attitudes toward both source and concept; a sub- 
sequent exposure to a communications message in 
which the particular source makes an assertion for 
or against the particular concept, and a re-assess- 
ment of the attitudes immediately following the ex- 
posure. Control groups are also employed, the pro- 
cedure in this case being identical with that for the 
experimental groups, except for the deletion of the 
communications exposure. 

It is demonstrated that the direction of the atti- 
tude change for both source and concept is toward 
creating a more congruous situation that is in keep- 
ing with the existing attitudes of the individual. By 
utilizing an analysis of variance design, it is possi- 
ble to isolate and measure the effects of the two 
variables under consideration, and to measure the 
influence of the interaction between them. In all 
cases, it is shown that attitude toward the source 
and toward the concept, and the interaction between 
these two attitudinal variables, are significant fac- 
tors in determining the amount of attitude change 
toward both source and concept. 

An additiona feature of the experiment is the use 
of a new technique for the measurement of attitude. 
It is demonstrated that this method has a firm the- 
oretical mooring and is a reliable and sensitive 
instrument for attitude assessment. 
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THE CULTURAL IMAGE OF THE 
SALESMAN IN FOUR LEADING 
AMERICAN PERIODICALS 1898 TO 1914 


(Publication No. 6166) 


John F. Wilhelm, Ph.D. 
University of Minnesota, 1953 


The purposes of this investigation are (1) to de- 
scribe the pattern of ideas and images relating to 
the salesman and salesmanship in our American 
magazines of large circulation in the period 1898 to 
1914, and (2) to analyze the significance of these 
ideas and images for American culture. 

The magazines used inthe study are the Saturday 
Evening Post (November 5, 1898 to December 30, 
1914), Collier’s (April 9, 1898 to December 26, 1914), 
McClure’s (January, 1898 to December, 1914), and 
the American Magazine (January, 1898 to December, 
1914). Fiction, non-fiction, and advertising in these 
magazines were examined. 

As the study proceeded it became apparent that 
the topic under investigation was one aspect of the 
changes brought about by the application of a highly 
efficient technology to production foramass market. 
By 1900 this process had led to the development of 
new industries and products as well as to a remark- 
able increase in all forms of production. As a con- 
sequence, many business leaders came to realize 
that selling was becoming a more critical area in 
business than production. This meant that the sales- 
man and selling would occupy a central position in 
the distributive process and in the economy gen- 
erally. In contrast with the image of the salesman 
in an earlier era, when he was considered to occupy 
a superfluous and parasitical position, the salesman 
was now perceived as the most important link be- 
tween the production and consumption. 

Discussion of the salesman in the magazines 

















suggested that his rise in status affected the tradi- 
tional success patterns in American society. The 
skills associated with successful salesmanship — 
skills involving the manipulation of persons rather 
than things — were beginning to compete with the 
virtues of thrift and sobriety as represented in the 
earlier status of the merchant-entrepreneur. The 
investigation of this area suggests furthermore that 
the skills associated with salesmanship were begin- 
ning to emerge as techniques for achievement in 
fields that had little relationship to the exchange of 
commodities. 

Fictional treatment revealed a slower response 
to the forces that were making the salesman a cen- 
tral figure in the economy. Writers of magazine 
fiction responded more slowly to changes in social 
and economic forms than did writers of non-fiction. 

Other areas in American society felt the impact 
of the development of effective marketing techniques. 
Large scale national advertising emphasized con- 
sumer use, and generally created the impression 
that distinction, success, and refinement were de- 
fined by one’s habits of consumption. At the same 
time the rapid development of installment purchasing 
tended to offset whatever restraints the virtues of 
thrift and frugality might have exercised to offset 
the appeal of advertising. 

Perhaps the most significant inference to be made 
from this study of the increasing emphasis onselling 
at the turn of the century is that social relations and 
personality types are determined toa marked degree 
by the nature of the economy, and are thus in large 
part consequences of the impact of technology on 
human society. 
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A DESCRIPTIVE AND ANALYTICAL 
STUDY OF POPULATION REDISTRIBUTION 
IN ALABAMA, 1930 to 1950 


(Publication No. 6176) 


Henry Lucian Andrews, Ph.D. 
Northwestern University, 1953 


In this study the major patterns of redistribution 
of the population of Alabama from 1930 to 1950 are 
described and association between these patterns 
and differential developments in the economy of the 
state are analyzed. The analysis reveals the volume 
and direction of migration within Alabama and con- 
tributes to an understanding of the effects of intra- 
state migration upon differential growth and decline 


of the population within the state. 

Basic premises in this investigation are two: 

(a) changes occur in the population only through the 
births and deaths that take place and through in- and 
out-migration; and (b) the redistribution of the pop- 
ulation is associated with differential socio-econom- 
ic levels of areas within Alabama. 

Although changes in the basic economy of any 
state are complex, the collapse of the traditional cot- 
ton economy and the emergency of new industrial en- 
terprises have been especially evident in Alabama 
during the last two decades. The general hypothesis 
tested and supported by the data is that those areas 
of Alabama in which the population is growing 
through net migration are commercial and industrial 
areas, while those declining in population as a re- 
sult of net migration are largely agricultural areas; 
and that those areas in which the population is 
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growing as a result of natural increase are areas of 
relatively low socio-economic levels. 

Variables analyzed in relation to the redistribu- 
tion of the population are: (a) agricultural factors: 
agricultural employment, type of farming, number 
and size of farms, mechanization of agriculture, and 
farm family level of living; (b) urban and industrial 
factors: industrial employment, extent of manufac- 
turing activity, and dominant type of economy; (c) 
socio-cultural levels: income, public welfare needs, 
rental on urban and non-farm homes, unemployment, 
and education. 

The data were taken primarily from published re- 
ports of the Bureau of the Census. Other sources 
include published reports of Alabama state depart- 
ments and unpublished data made available by the 
United States Public Health Service, Alabama De- 
partment of Health, and Bureau of Business Research 
of the University of Alabama. 

The county is the unit for analysis, and a concept 
of county-type is utilized to differentiate land-use 
areas reflecting socio-economic organization within 
Alabama. Each county is classified from two points 
of view: (a) agricultural: based on predominant type 
of farming, and (b) urban and industrial: based upon 
the degree of urbanization and industrialization. 

The vital statistics method for obtaining estimates 
of net migration for counties is employed, i.e., a 
comparison of excess of births over deaths with cen- 
sus enumerations. 

For the counties of Alabama from 1930 to 1950, 

the statistical analysis reveals: (1) Less than one- 
tenth of the total experienced growth in population 
resulting from net in-migration, while approximately 
one-half of them showed a decline as a consequence 
of net out-migration. (2) The flow of migration is 
from the predominantly agricultural areas to areas 
in which commercial and industrial activities are 
predominant. (3) Net out-migration is positively as- 
sociated with relatively high fertility of the popula- 
tion. (4) There is a direct association between rate 
of urbanization and rate of net in-migration. (5) 
There is a greater tendency toward net out-migra- 
tion in areas of diversified farming and areas of 
relatively rapid increase in farm mechanization. 
(6) Depopulation is positively associated with pre- 
dominance of an agricultural economy, lack of di- 
versification in the economy, and relatively low 
socio-cultural levels. 

Although Alabama is diversifying both its agri- 
culture and industry, appreciable effect of these de- 
velopments upon the redistribution of the state’s 
population in the immediate future will probably de- 
pend upon the degree to which an expanding diversi- 
fied economy provides increasing possibilities for 
the socio-economic adjustment of relatively large 
segments of the state’s people. 
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SOCIAL STRATIFICATION IN A 
NORTHEAST MISSOURI FARMING COMMUNITY 


(Publication No. 6039) 


Charles Milton Coughenour, Ph.D. 
University of Missouri, 1953 


The study of social stratification in Lance was 
made in conjunction with a larger study of the dif- 
fusion and use of farm information. While data on 
prestige standing was collected on 362 farm fam- 
ilies the additional data on status characteristics of 
farm families was restricted to 279 farm operators 
in accordance with requirements of the larger study. 

The structure-functional theoretical framework, 
outlined by Parsons in The Social System, forms the 
basis for the analysis. The particular theoretical 
framework is chosen for its newness, and for its 
general and systematic nature. Use of the theory 
enables us to explore its utility in research. 

Each of sixteen judges ranked every family whom 
he knew in the community in terms of their prestige. 
The prestige rank score given every family by each 
judge is then combined in a composite prestige 
score for every family. 

While the judges were selected for their repre- 
sentativeness, not every judge so selected could be 
persuaded to cooperate. Analysis of this problem 
proves to be very fruitful of hypotheses concerning 
the problem of different values and their relation to 
the type of social stratification which will obtain. 

The analysis reveals, moreover, a significant 
cleavage in status characteristics between farm 
operators under 50 and 50 years of age or over. 
This is interpreted as reflecting a fundamental 
change in value-orientation from universalistic- 
achievement to particularistic-ascribed types of so- 
cial structure. Younger farmers are found to have 
higher incomes, more education, higher socio-econ- 
omic statuses, use more up to date farming prac- 
tices, and participate more in formal organizations 
than do the older group of farm operators. 

These differences in status are reflected also in 
higher prestige scores for the younger farm opera- 
tors. However, the primary differences in prestige 
are not between older and younger farm operators 
but rather between the farm operators and non-farm 
operators. 

Yet these differences do not constitute differences 
in social class. None of the judges recognized class 
distinctions on this or any other basis. Moreover, 
the composite prestige scores of the farm families 
constitute a continuum rather than a series of dis- 
crete classes. 

Formal organizations in the community as well 
as informal groups are differentially distributed 
throughout the prestige hierarchy. Formal organi- 
zations differ in rank individually and by type of 
organization as determined by the prestige of their 
members. Besides the selectivity which occurs in 
the prestige of members of formal organizations the 
informal “best friend” associations both as to pairs 
and in groups of pairs (cliques) are shown to be 
highly selective in the prestige of participant 
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members. Moreover, participation in cliques is re- 
vealed as primarily a phenomenon of the upper half 
of the prestige continuum. 

The status factors mentioned earlier, e.g., income, 
participation in formal organizations, etc., also have 
a direct significant correlation with prestige as sym- 
bols. Gross cash income, and scores on social par- 
ticipation are the two best indices of prestige. 
Meanwhile, the net correlationof gross cashincome, 
social participation, approved practice ratings, and 
education with prestige is slightly greater than the 
simple correlation of prestige with socio-economic 
status as measured by the Sewell scale. 

Finally, the study attempts to analyze the relative 
importance, in determining prestige, of the basic val- 
ues which serve as the underpinning for the differen- 


tial standing which people are given in the community. 


While certain limitations arise in this endeavor the 
analysis shows that the values which contribute to 
higher and lower standing in the community do indeed 
constitute hierarchies of values which are more and 
less important in the determination of prestige. 
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SOME PERSONALITY ADJUSTMENT 
DIFFERENCES OF RURAL 
NONMIGRANTS AND MIGRANTS 


(Publication No. 6147) 


Floyd M. Martinson, Ph.D. 
University of Minnesota, 1953 


This is a study in ex post facto experimental de- 
sign of personality adjustment factors related to 
rural-urban migration of high school graduates in 
five Minnesota communities. The nonmigrant and 
migrant high school graduates were identically matched 
by pairs on residence (farm or nonfarm), sex, age, 
size and location of community, year of graduation 
from high school, and occupation of father. Data 
available in the permanent records of the high 
schools were used as indices of personality adjust- 
ment. The available adjustment data included scores 
on the Bell Adjustment Inventory and on the Kuder 
Preference Record. For a part of the sample scores 
on the California Test of Personality were also avail- 
able. High school grades and participation in extra- 
curricular activities were also used as indices of 
adjustment. 

The probability frame of reference was used to 
order the data to some rational frame of reference. 
The magnitude of the differences in scores on the 
indices of adjustment are expressed in terms of the 
standard error of mean score differences. Since the 
samples were selected by paired matching, and are, 
therefore, not random samples, no generalizations 
are made to a larger universe. 

Considering a t-value of 2.0 as indicative of a sig- 
nificant difference, migrant nonfarm girls differed 
significantly from nonfarm nonmigrant girls only in 


the fact that the migrant girls were more socially 
aggressive. 

The migrant nonfarm boys differed from the non- 
migrant nonfarm boys in that the migrants received 
higher grades in high school, took part ina larger 
number of extra-curricular activities, had greater 
computational and scientific interests and less me- 
chanical interest. They also had greater freedom 
from nervous symptoms as indicated by scores on 
the California Test of Personality. 

The migrant farm girls were significantly more 
socially aggressive, participated in a larger number 
of extra-curricular activities in high school and had 
lower clerical interest scores than did the nonmi- 
grant farm girls. No other differences were statis- 
tically significant. 

Migrant farm boys differed from nonmigrant farm 
boys in that the migrants were less well adjusted 
emotionally, had higher grades in high school, took 
part in more extra-curricular activities, and had 
more literary but less mechanical and artistic in- 
terest. They also had less satisfactory scores on 
family and community relations than did the non- 
migrant farm boys. 

In the final chapter, the effects of the identical 
paired matching and the subsequent loss of cases on 
the magnitude of the mean score differences are 
considered. Chi-square analysis was applied to all 
the cases (matched cases and lost cases) for a num- 
ber of the more significant adjustment variables. 
The magnitude of the differences seems not to have 
been affected by matching and matching losses. 
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AMERICAN BUSINESS LEADERS: 
SOCIAL CHARACTERISTICS AND 
OCCUPATIONAL ASCENT 


(Publication No. 6421) 


Judson Bruce Pearson, Ph.D. 
University of Washington, 1953 


This study has been concerned with the problem 
of the ascertainment of the social characteristics 
and the patterns of occupational ascent of eminent 
American business executives. The principal hy- 
pothesis has been that the occupational ascent of 
prominent American business executives has beena 
function of (a) age, (b) education, (c) geographical 
origin, (d) type of business and industry, (e) type of 
initial occupation, (f) religion, (g) political party 
affiliation, and (h) membership in local and national 
organizations. A series of sub-hypotheses, relating 
to each of the above variables, individually and in 
combination, have been stated. The sociological lit- 
erature relevant to this inquiry has been reviewed. 

A sample of 500 cases was randomly extracted 
from the defined population. The variables for each 
individual in the sample were taken from a short 
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biographical sketches and were coded on individual 
hand-tabulation cards. Frequency distributions of all 
the data thus collected and coded were presented. 
Such statistical techniques as simple linear corre- 
lation, Chi-square, and the difference between two 
means, were employed to test the statistical sig- 
nificance of each sub-hypothesis. The tenability or 
untenability of the individual sub-hypotheses, in the 
light of each test or series of tests, has been indi- 
cated. 

The occupational ascent of the defined population 
has been shown to be slightly related to variable 
(a), age; significantly related to the variables of (b) 
amount and type of education, (c) geographical or- 
igin, (d) type of business and industry, (e) type of 
initial occupation, and (f) religion; and it was not 
possible to indicate the extent of its relationship to 
(z) political party affiliation, and to (h) membership 
in local and national organizations. In several re- 
spects, the educational variable has been the most 
significant in the study. In terms of ordinary edu- 
cational standards, the defined population may be re- 
ferred to as an educationally elite group. In addi- 
tion, certain colleges and universities of high social 
and academic prestige, particularly those of the so- 
called Big Three and the Ivy League, disproportion- 
ately predominate in the population. 

The investigation has been made within an area of 
academic inquiry known as social stratification. The 
significance of this study as a contribution to this 
field must be ascertained in terms of the extent to 
which the study has enhanced academic knowledge of 
an important group in our society, and, ultimately, of 
the total American social structure. 
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AN EMPIRICAL TEST OF THE EFFICIENCY 
OF SELECTED METHODS OF 
FORECASTING UNIVERSITY ENROLLMENTS 


(Publication No. 6424) 


Fred James Shanley, Ph.D. 
University of Washington, 1953 


This study tested the relative efficiency of twenty- 
one techniques in forecasting University of Washing- 
ton enrollments in the years of 1921 to 1952. 


A. Research Design 

The defined population was the total number of 
students enrolled at the University in the various 
fall terms, 1911-1952. The forecasting techniques 
were Classified into the following methodological 
families: (a) Total Enrollment, (b) Arithmetic 
Change, (c) Geometric Change, (d) Mathematical 
Curves, (e) Components. 

Four forecast periods (1921-30, 1931-40 (I), 
1931-40 (II), 1941-50) were delimited within the com- 
plete University enrollment series. Four related 











historical periods (1911-20, 1921-30, 1911-30, 1921- 
40) were also defined. An enrollment estimate for 
each of the forecast periods was developed by the 21 
techniques. 

The amount of error associated with a given fore- 
cast was computed by a subtraction of actual enroll- 
ments from estimated enrollments for each year in 
the forecast period. A yearly percentage of error 
was also derived by division of the amount of error 
for each year by the actual enrollment for that year. 
Average percentages of error were also computed 
for various lengths of forecasts (10, 8, 5, 3 and 1 
years) within each forecast period. 

The relative forecasting efficiency of the tech- 
niques was measured in terms of these percentages 
of error. 

The following hypotheses were listed for test: 

1. For any given technique, there will be less 
error associated with forecasts developed in terms 
of “long” rather than “short” periods of historical 
data. 

2. For any given technique, there will be less er- 
ror associated with “short” rather than “long” fore- 
casts. 

8. “Component” forecasting techniques will, in 
general, provide more effective forecasts than tech- 
niques which simply extrapolate the historical trend 
of total enrollments. 

















B. Analysis of Results 

Analysis of the results of the various tests indi- 
cated that the twenty-one techniques could be sub- 
classified in terms of relative forecasting efficiency 
as follows: 

1. Techniques deriving superior “long” forecasts 

2. Techniques deriving superior “short” forecasts 

3. Techniques derivinginferior “long” forecasts 

4. Techniques deriving inferior “short” forecasts 
Within these subclasses, the forecasting perfor- 
mances of a number of techniques were relatively 
consistent in four forecast periods. 

With reference to the previously mentioned hy- 
potheses, neither No. 1 nor No. 2 could be fully ac- 
cepted or rejected. Hypothesis No. 3 was rejected. 

Certain tentative implications were drawn from 
the results of the research which must be subject to 
further test: 

1. For the development of short enrollment fore- 
casts, there are a number of techniques which are 
extremely simple in design, yet which appear to pro- 
vide effective forecasts. 

2. There was no demonstrated correlation be- 
tween complexity of design of techniques and ef- 
fectiveness of forecast performance in this re- 
search, even for long forecasts. Consequently, it 
may be possible to derive an “adequate” enrollment 
forecast for an entire decade with an expenditure of 
relatively limited research resources. 

3. Certain forecasting techniques demonstrated 
consistent ineffectiveness in this study which sug- 
gests their general inapplicability for forecasting 
problems of the type previously described. 


Microfilm copy of complete manuscript of 230 
pages, $2.88. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2190, 





SOCIOLOGY 


1293 





THE FORMALIZATION PROCESS OF 
THE SOCIAL STRUCTURE IN 
VOLUNTARY ASSOCIATIONS 


(Publication No. 6162) 


John Emmanuel Tsouderos, Ph.D. 
University of Minnesota, 1953 


The empirical studies of organizational develop- 
ment presented in the Ph.D. thesis were undertaken 
with the purpose of testing the hypothesis that a cu- 
mulative process occurs in the formalization of vol- 
untary associations. The process of formalization 
was defined as a sequential, stage-by-stage develop- 
ment of voluntary associations over time; an increas- 
ing complexity in the social structure, a progressive 
prescription and standardization of social relation- 
ships and finally, as an increasing bureaucratization 
of the organization. 

The study was based on the following empirical 
data: 

1. Ten associations were intensively studied by 
the case history method. The organizational histories 
of these associations were constructed from the doc- 
umentary material taken from the files of the organi- 
‘zations. In gathering the data for these case histories 
an attempt was made to record as completely as pos- 
sible all the successive changes in the manifest so- 
cial structure of the associations, such as formal 
membership criteria, specific functional positions of 
officers, the changes in board and committee struc- 
ture, the changes in administrative office procedures, 
etc. 

2. The second part of this study consisted of a 
survey of 91 organizations. A random sample was 
drawn from a list of 535 associations. In each asso- 
ciation two officers were interviewed with a schedule. 
With the use of the schedule it was possible to obtain 
such information as length of time in existence, type 
of property owned by the association, size of the paid 
regular staff workers, completeness of the records, 
special filing systems, percentage of the members 
attending meetings, etc. 

A conceptual framework was developed to classi- 
fy the structural arrangements as morphological types 
in order to make a comparison of the relative dif- 
ferentiation of the social structure. 

The organization was studied under four main 
morphological types, each of which is a complex 
structure and goes through a process of develop- 
ment. The process of differentiation is a process in 
the course of which three functions whose discharge 
appears imperative to the continuation of any social 
group — leadership, representation, and staff func- 
tion — come to be vested in separate agencies whose 
powers are strictly defined. 

In generalizing some of the findings of this project 
the following points might be made: 

a. The process of formalization is a general uni- 
form process; the processes occurring in different 
parts of the organization are indeed synchronized, 
that is, as one element of the organization develops 
and differentiates, the other elements are likewise 
developed and differentiated. 


b. The process of formalization coincides with 
the growth of the membership group. 

c. The process of formalization is relatively in- 
dependent of the substantive goals of the association. 

d. The time factor is only a necessary, not a suf- 
ficient condition of formalization. 

e. Associations formalize at varying speeds. 

f. Membership expansion precedes the growth of 
income. Property begins to accumulate as the annu- 
al income expands. The number of hired staff work- 
ers increases and the staff expenditures begin to 
rise. However, staff expenditures have a muchslow- 
er rate of growth than total income. An increase in 
staff expenditures does not generally take place until 
the peak of total income has been passed. When the 
membership group ceases to expand and begins to 
decline, the annual income may continue to increase, 
or may begin to level off. However, a decline in the 
membership is not followed by an actual decline in 
income for some time to come. New and more ef- 
fective sources of financial support are often opened 
up by more efficient organization. Evidence shows 
that in this period of a contracting membership the 
staff expenditures, staff workers and property also 
rise cyclically. The association which in the past 
has learned to cope effectively with its many prob- 
lems by the formalization of ‘its structure, attempts 
to survive by continuing the process of formaliza- 
tion. 
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A PAROLE PREDICTION STUDY USING 
THE DISCRIMINANT FUNCTION 


(Publication No. 6416) 


Bernard Cromwell Kirby, Ph.D. 
University of Washington, 1953 


This study applies to the problem of parole pre- 
diction a statistical technique hitherto unused for 
this purpose, the discriminant function. The predic- 
tive efficiency of this method is compared with that 
of the Burgess method by applying both to the same 
data. 

The cases investigated were 455 male, adult, 
federal parolees under supervision from the Seattle, 
Washington office. Information on the following fac- 
tors was taken for each subject: offense, race, 
marital status, age at first arrest, length of sen- 
tence, number of accomplices, type of offender (first, 
professional felon, etc.), number of years previously 
on parole or probation or institutionalized, record of 
prison conduct, work record, work status at time of 
arrest, age, vetcran status, quality of parental home, 
interest of family in subject as inmate, personality 
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abnormality, amount of education, test intelligence, 
type of neighborhood to which subject moved on re- 
lease from prison, and type of official release (con- 
ditional release or parole). The first three factors 
were broken down into series of all-or-none vari- 
ables. The total number of independent variables 
were 33. 

The criterion variable was treated as dichoto- 
mous; each subject was coded as violator or non- 
violator. Violations were counted only if they oc- 
curred while the subject was on parole and if they 
were serious enough to return him to the institution. 
There were 107 violators as defined, 23.52 per cent 
of the population. 

The most important technical problems met in 
prediction studies are the following: how to discover 
the relevant variables, how to weight them in propor- 
tion to their predictive significance, how to weight the 
subclasses for optimum predictive efficiency, and how 
to handle the intercorrelations among the independent 
variables. 

Investigators have used various measures of sta- 
tistical significance to determine if a proposed vari- 
able is related to behavior on parole. They have 
used such measures as the mean square contingency 
coefficient to determine the amount of association. 
The magnitudes of these measures have then deter- 
mined whether a given variable should be included, 
and, in the case of the Burgess method, whether the 
weights of the subclasses should be one, minus one, 
or zero. The crudity of this method has been justi- 
fied on the basis that somewhat improved methods, 
such as the Glueck’s, are not perceptibly superior 
in their predictive efficiency. 

The present study has used multiple correlation 
as the only means to take into account both correla- 
tions of the predictor variables with the criterion 
and the intercorrelations among themselves. The 
criterion variable being dichotomous, the simpler 
form of multiple correlation analysis, the discrimi- 
nant function, was used. The regression technique 
used was devised by Horst and was taken from a re- 
port entitled “The Discrimination of Two Racial 
Samples,” by Paul Horst and Stevenson Smith, pub- 
lished in Psychometrica, 15 (Sept. 1950) 271-289. 
This technique (1) selects only those variables which 
make independent contributions toward group differ- 
entiation, and (2) as part of the selection process as- 
signs optimal weights to the selected variables. 

The Burgess method was applied to the same data 
in the manner described by Lloyd E. Ohlin in his re- 
cent manual, Selection for Parole. By use of the 
prediction table prepared in accordance with that 
method one might predict the parole behavior of the 
population under study with 100 errors, which is 
21.98 per cent of the population. Prediction accord- 
ing to the principle of modal probability would result 
in 107 errors, or 23.52 percent. The difference, 1.54 
percentage points, represents a reduction in error of 
6.46 per cent. 

When the discriminant function method was ap- 
plied to the data the best prediction resulted in 96 
errors, of 21.10 per cent of the population. The dif- 
ference between that value and 23.52 per cent, or 








2.42 percentage points, represents a percentage re- 
duction of 10.29 per cent. This is slightly over one 
half again as great a reduction as was achieved by 
the Burgess method. It is recognized that neither re- 
duction is large, and that each is a statistical arti- 
fact, not indicative of the administrative value of the 
predictive schemes. A number of suggestions are 
made by which the predictive efficiency of the de- 
vices, especially the discriminant function, may be 
increased. 
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PREDICTION OF THE ADJUSTMENT 
OF CHILDREN IN GUARDIANSHIP CARE: 
AN APPLICATION OF STATISTICAL 
METHODOLOGY TO SOCIAL WORK DATA 


(Publication No. 6145) 


David Laurence Levine, Ph.D. 
University of Minnesota, 1953 


This study has been focussed on a methodology 
that would make possible the development of an in- 
strument that would predict the adjustment of chil- 
dren in guardianship care. Statistically the problem 
presented involved testing the following hypothesis: 

There is no statistically significant difference 

between children of 17 to 21 years of age un- 

der guardianship care of the Hennepin County 

Welfare Board who are rated by social work 

practitioners in the categories of the Above 

Average and Below Average Adjustment in 

terms of specified variables. 

Upon identification of the significant variables, 
the further problem of setting up a weighting device 
that would enable one to classify or predict correctly 
the categories into which the children belonged was 
met by alloting differential importance to the several 
significant variables. 

The Child Service Division of the Hennepin County 
Minnesota Welfare Board provided the case material 
from which the data of the study was derived. The 
use of statistical inference was justified by review- 
ing national and statewide trends in foster care and 
establishing the representativeness of the agency 
providing the data in terms of these trends. 

The problem of establishing criteria of adjust- 
ment was met by using professional judgment. The 
workers and supervisors who were then providing 
case work services classified all guardianship wards 
between the specified ages as of October 1, 1951 into 
the adjustment categories of Above Average, Average 
and Below Average. The Average group was not in- 
cluded in this study. 

The case records were quantified by a social 
work judge who read each case minutely and tran- 
scribed the information contained onto a schedule 
which then became the basic study data. The sched- 
ules so derived became the samples from which 
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generalizations were made; for the Above Average 
sample N= 25 and for the Below Average sample 

N = 35. Each element of the schedule was considered 
a variate of the design. Comparable information was 
elicited on eleven variates which were then tested as 
subhypotheses. 

These subhypotheses were that there is no statis- 
tically significant difference for the Above Average 
and Below Average samples: 

1. In the mean age at commitment. 

2. Between the means of the length of time sep- 
arated from parents prior to commitment. 

3. Between the mean age at first separation from 
parents. 

4, Between the mean number of placements. 

). Between the means of the average duration of 
placement. 

6. Between “capacity to relate to others” and ad- 
justment category. 

7. Between “how he sees himself” and adjustment 
category. 

8. Between “relation to reality” and adjustment 
category. 

9. Between mean duration of commitment. 

And: 

10. There is no association between the birth sta- 
tus and the adjustment category. 

11. There is no association between “reason for 
placement” and adjustment category. 

The significant factors (P. less than .001) were 
those of subhypotheses 4, 5, 6, 7, 8. Of these fac- 
tors, capacity to relate to people, capacity to 
evaluate one’s own strength and capacity to relate 
to reality may be known at the point of intake. There- 
fore these factors along with the age at commitment 
have been taken as a matrix definition of adjustment 
and tested simultaneously by multivariate analysis. 
The results have indicated that this matrix does dis- 
criminate between the samples. 

A prediction instrument, utilizing the weights de- 
rived from the linear discriminant function has been 
evolved and tested against a part of the sample with- 
held for such purposes. The results indicate a bet- 
ter than 90 per cent correct classification. From 
this it is concluded that the linear discriminant 
function does yield weights that make accurate pre- 
diction possible. 

This study indicates that the methodology of sta- 
tistical analysis can be harnessed to social work 
data to produce a prediction instrument. 
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SOCIOLOGY, 
RACE QUESTION 


THE IDEA OF ANGLO-SAXON 
SUPERIORITY IN AMERICAN THOUGHT, 1865-1915 


(Publication No. 6381) 


Thomas Frank Gossett, Ph.D. 
University of Minnesota, 1953 


The object of this study is to trace the influence 
of the idea of Anglo-Saxon superiority over a period 
of fifty years of American thought — from 1865 to 
1915. The first five chapters survey the treatment 
of the idea in different areas — in ethnology, in the 
writing of history, in social theory based upon evo- 
lution, in religious thought, and in the teaching of 
language and literature. The sixth chapter analyses 
the treatment of the idea of race superiority in the 
writings of three novelists for whom it had a major 
importance — Frank Norris, Jack London, and Owen 
Wister. The seventh and eighth chapters trace the 
political uses of the idea of race superiority — inthe 
justification for imperialism and in the campaign for 
the restriction of immigration. The concluding chap- 
ter undertakes to trace the ideas which developed in 
opposition to Anglo-Saxonism. 

Before 1865 the idea of Anglo-Saxon superiority 
was already a familiar one in American thought. It 
was sometimes used as an argument to justify the 
westward expansion of the nation, particularly during 
the Mexican War. In the main, however, the over- 
whelming race question in the United States during 
this period was the relation of whites to Negroes 
with the relation of whites to Indians a close second. 
These problems tended to discourage the rise of 
race conflicts among the white ethnic groups. Even 
the Know Nothing movement of the 1840’s and 1850’s 
was based upon religious prejudice rather than upon 
race prejudice. After 1865, however, the Anglo- 
Saxon movement steadily increased in power. It was 
one of the principal ideas used to justify the acquisi- 
tion of foreign territory by the United States after 
the defeat of Spain in 1898. In addition, it was em- 
ployed by advocates of immigration restriction. 

About the year 1915 the Anglo-Saxon movement 
began to be absorbed by the “Nordic” movement 
whose chief publicist in Europe had been Houston 
Steward Chamberlain, a Scotsman who became a 
naturalized German citizen. Under the banner of 
the Nordic, the former partisans of the Anglo-Saxon 
joined their forces with other large ethnic groups in 
the United States, particularly the Irish, the Germans 
and the Scandinavians. The gain these allies, how- 
ever, it was necessary for the Anglo-Saxon cultists 
to relinquish something of their racial mystique con- 
cerning the virtues of their particular ethnic group. 
Thus, although the influence of racism increased 
after 1915 in the United States at least until the re- 
strictive immigration laws of the 1920’s, the cult of 
the Anglo-Saxon declined. The process by which 
proponents of the Anglo-Saxon attempted to merge 
their interests with those of other ethnic groups is 
described in some detail in the last chapter. In 
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addition, this chapter surveys the technical criticisms 
of race theories which developed in the different dis- 
ciplines. 
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A STUDY OF NEGROES EMPLOYED BY 
THE SUN SHIPBUILDING AND DRY 
DOCK COMPANY DURING WORLD WAR II 
AND THEIR PROBLEMS IN THE 
POST WAR PERIOD 


(Publication No. 6317) 
Jerome H. Holland, Ph.D. 
University of Pennsylvania, 1950 


Supervisor: Jerry P. Shalloo 


This study is concerned with an industrial ship- 
building project of World War II, and with the effects 
of this experience upon a selected group of Negroes 


who were employed in various occupational categories. 


The process of random sampling was used in se- 
lecting the 772 study group members. The methods 
of scientific investigation include the personal inter- 
view, field study, case study, questionnaire, statis- 
tics, and employment and personnel analysis. Pri- 
mary source material was used throughout the study. 

The study consists of discussions centering 
around: Areas of Settlement, Previous employment, 
Integration into a War Industry, Period of Employ- 
ment in Shipbuilding, Lay-off Period, Problem of 
Re-employment, and Changes in Social Patterns. 

A majority of the group members were born in 
areas south of Pennsylvania. A further investiga- 
tion revealed they migrated north. An examination 
of the last place of employment of the group mem- 
bers showed that most of them were employed out- 
side of Pennsylvania prior to shipyard employment, 
and that previous work location was south of Penn- 
sylvania. This resulted in a northward migration 
relative to the last place of employment. 

Unskilled occupations claimed most of the group 
members prior to shipyard employment. The semi- 
skilled occupations ranked second, while the personal 
service occupations were third. In addition to the 
vocational training, which the workers, who had been 
unskilled and semi-skilled, had to undertake before 
they could accept advanced shipyard work, they had 
to also develop desirable work habits, vocational re- 
sponsibility, and an attitude of workmanship. 

The members of the study were integrated into 
shipbuilding mainly during the years 1941, ’42 and 
’43. The largest number entered during the year 
1941. This integration appeared to be a result of the 
great demand for manpower; of the constant agita- 
tion by Negro leaders for full employment of Negroes; 
of the issuance of Executive Order No. 8802 which 
was to safeguard democratic principles in our ex- 
panded economy; and of a growing realization of the 


people in America that democracy cannot exist unless 
all minority group members are included. 

The period of employment was characterized by 
the development of new skills and by progressive 
changes in patterns of vocational conduct. This is 
evidenced by the large number who became skilled 
mechanics. In reference tothe length of employment, 
the skilled and semi-skilled group members appeared 
to be more stable than the unskilled. Many members 
of the group joined labor organizations. 

The lay-off period, which occurred at the cessa- 
tion of hostilities, showed that the majority of the 
group were dismissed due to lack of work. This im- 
plies a satisfactory work record. Others quit on 
their own accord, while a small number was dis- 
charged. The workers during this period were emo- 
tionally upset as they faced the future with fear and 
anxiety. 

The re-employment period was beset by many 
difficulties in obtaining suitable employment. A 
large proportion accepted employment in unskilled 
occupations. Unemployment rates were high. There 
were frequent job changes. 

The productive and non-productive phases of this 
industrial experience played an important role in 
changing social patterns. Such experiences as the 
acquisition and utilization of new skills; group work 
habits necessary in ship construction; the responsi- 
bility of vocational assignment; the sharing of ideas 
and thoughts; the exposure to employees’ organiza- 
tions; and the accumulation of funds, resulted ina 
greater concern with their status. 

While the author is convinced that tangible and 
measurable gains were made by the members of the 
study group, he is not prepared to affirm his con- 
viction that such gains will be maintained at the war 
time level. However small these gains, such emer- 
gency advantages must be counted as progress in the 
eventual integration of Negro workers into the Amer- 
ican industrial economy. 
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SOCIOLOGY, 
SOCIALISM, COMMUNISM, ANARCHISM 


GEORGE D. HERRON AND 
THE SOCIALIST CLERGY, 1890-1914 


(Publication No. 6547) 


Phyllis Ann Nelson, Ph.D. 
State University of Iowa, 1953 


Students of socialism in the United States have 
long been aware of the presence and active partici- 
pation within the movement of a considerable group 
of Protestant ministers and their religious follow- 
ers. By tracing the intellectual development and 
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professional career of one of the most prominent of 
these Christian Socialists, Dr. George D. Herron, 
this study attempts to show how one such pastor turned 
gradually from an orthodox, evangelical Christianity 
to support of the so-called Social Gospel movement, 
then to various secular reform agencies of the late 
1890’s, and finally in 1901 to Marxist socialism and 
the new Socialist Party of America. Herron’s rela- 
tionship with his own Congregationalist denomination, 
although complicated by his divorce in 1901, never- 
theless foreshadows symbolically the difficulties later 
socialist ministers encountered in their attempts to 
strike at the very roots of their middle class parish- 
ioners’ capitalist economy. 

Herron’s gradual leftward shift to full-fledged par- 
ticipation in the Socialist Party was duplicated by 
many ministers. During this research the names of 
320 members of the clergy were discovered who were 
sympathetic toward socialism and who, in varying de- 
grees, supported it actively. The appeal of socialism 
to men of this sort lay not in its materialist prom- 
ises for a greater share in industrial production and 
a higher standard of living but rather in its ethical 
promise of brotherhood, pacifism, morality, oppor- 
tunity, justice, democracy, individualism, and free- 
dom. Through an organization led by Ellis E. Carr 
called the Christian Socialist Fellowship, the minis- 
ters sought to penetrate the churches with the mes- 
sage of socialism. By their own adherence to and 
sermons in behalf of the socialist movement, these 
ministers lent the Socialist Party an aura of respecta- 
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A RHETORICAL CRITICISM OF THE 
SPEECHES OF JAMES A. REED 


(Publication No. 6030) 


Jack M. Bain, Ph.D. 
University of Missouri, 1953 


This study is a rhetorical criticism of the speech- 
es of James A. Reed of Missouri. It presents a de- 
scription and analysis of the speaker’s development, 
the speaker, the speeches, the audiences, and three 
representative occasions. Public speaking was an 
important part of Reed’s career as a lawyer and 
politician. From the time he became the prosecuting 
attorney of Jackson County until his death, Reed had 
the reputation of a forceful and persuasive speaker. 

As a speaker, Reed presented an outstanding per- 
sonal appearance, an independence of thought, the 
strength of his convictions, an excellent command of 
language, and a lack of restraint in the use of invec- 
tive and sarcasm. He achieved a remarkable record 
as a prosecuting attorney, and from this position he 
rose to the mayoralty of Kansas City and later toa 
United States Senatorship, a post he held for eighteen 


bility and quieted the charges of free love, atheism, 
violence and immorality often leveled against it by 
many critics. 

About thirty ministers held positions of importance 
within the Party at one time or another, and the influ- 
ence of other pastors through their writing and lec- 
turing was extensive. In addition, when the Socialists 
became strong enough to elect somestate and munici- 
pal officials, clergymen were frequent recipients of 
such posts. 

The strength of Christian socialism in the United 
States was dissipated by many of the same forces 
which weakened the Socialist Party itself: the simi- 
larity of the reform platforms of the Democrats, the 
Progressives, and the Socialists in 1912, with the ac- 
companying appeal of Woodrow Wilson toall intellec- 
tuals, the tendency to regard the First World War as 
a crusade for democracy and to disapprove of the 
Socialist Party’s official pacifist position, and finally 
the condemnation of the Bolshevik Revolution which 
the Socialist Party, initially, supported. 

Few of the original socialist ministers remained 
active in the movement following World War I, but the 
impact of their presence probably influenced certain 
middle-class reform efforts and helped shape the 
subsequent program and nature of the Socialist Party 
itself. 
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years. To remain in office as a public servant, Reed 
had to make many appearances on the political plat- 
form. From these appearances grew his reputation 
as a fearless public speaker. His speeches revealed 
that he was a politician, a Democrat when the Demo- 
cratic philosophies and platforms agreed with his 
ideas, an individualist, and a speaker skilled in adap- 
tation. 

Reed was principally a forensic and political 
speaker, but on occasion he delivered felicitous com- 
memorative addresses. He believed in thorough 
preparation, but he seldom followed the classical pat- 
tern of organization. Generally he used a topical ar- 
rangement that was concluded with a strong perora- 
tion. If the speeches were weak in organization, this 
weakness was overcome by an excellent style and 
skill in the use of imagery. Reed talked on the cur- 
rent political issues, but his favorite subjects were 
the Constitution of the United States and individual 
liberties. His narrow interpretation of the Constitu- 
tion caused many to label him a negator and detrac- 
tor. Despite the personal consequences he was con- 
stantly fighting for the ideas that he considered to 
be the best for the country. 

Reed’s audiences were the people of Kansas City, 
of Missouri, of the United States Senate, and of the 
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nation at large. The 285 convictions in 287 cases 
tried as prosecuting attorney aided him in persuading 
the Kansas City electorate twice to give him the post 
of mayor. He soon turned to a larger audience — the 
voters of Missouri. They gave him their confidence 
and sent him to the United States Senate; but in the 
middle of his second term this confidence ceased, 
and the Democrats of Missouri and the nation read 
him out of the party. He had opposed Woodrow Wil- 
son and the Democratic party on the issue of the 
League of Nations. Although he was able to persuade 
the Missourians to returnhim to the Senate and twice 
to nominate him for the presidency at Democratic 
conventions, Reed was never able to achieve a large 
enough following among the nation’s Democrats to 
become their choice as presidential candidate. 

Three representative occasions are documented 
to show the speaker atwork. His deliberative speak- 
ing is illustrated by his address of September 22, 
1919, when he delivered one of his most devastating 
attacks on Woodrow Wilson and the League of Nations. 
His ability as a prosecutor is illustrated by his final 
plea (May 13, 1910) to the jury in the Dr. B. Clark 
Hyde murder case. His ability as an epideictic ora- 
tor is demonstrated by the eulogy of Champ Clark at 
the public funeral (March 5, 1921) held in the House 
of Representatives. This speech exemplified Reed’s 
style, both florid and simple. 

Both as a public servant and as a public speaker, 
Reed had qualities of greatness; but he gravely lacked 
restraint. Although he lacked this quality, he influ- 
enced his people and his times. As an influence he 
deserves to be studied. 

Reed was not creative. He was a terrible antag- 
onist, and his kind of antagonism will repay thought- 
ful investigation. His motives were honorable and he 
was true to his convictions. 
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A QUANTITATIVE STUDY OF THE 
EXTENSIONAL DEFINITION OF 
STUTTERING WITH SPECIAL REFERENCE 
TO THE AUDIBLE DESIGNATA 


(Publication No. 6497) 


Richard McDowell Boehmler, Ph.D. 
State University of Iowa, 1953 


The main purpose of the present study was to in- 
vestigate: (1) the relationship between the rated se- 
verity of moments of non-fluency and the behavior of 
judges in labeling these speech phenomena as stut- 
tering; and (2) the relationship between the training 
of the judges and their behavior in labeling speech 
phenomena as stuttering. A minor purpose was to 
investigate the relationship between the type of non- 
fluency contained within a short sample of speech 
and the behavior of judges in labeling these speech 
phenomena as stuttering. 


The experimental items selected for study were 
600 short samples of speech each containing one 
moment of non-fluency. Three hundred of the sam- 
ples were from the speech of non-stutterers and 300 
were from the speech of stutterers. Both the sam- 
ples from the speech of non-stutterers and samples 
from the speech of stutterers were subdivided into 
three sub-groups — mild, average, and severe — de- 
pending upon the rated severity of the samples. 

Three groups of judges, two groups trained in 
speech pathology at two different institutions, re- 
spectively, and one group with nosuch training, were 
used. The judges classified each of the 600 speech 
samples as containing a stuttering non-fluency or as 
containing a non-stuttering non-fluency. 

Two criterion measures were employed: (1) fre- 
quency with which each judge applied the stuttering 
label within each of the six sub-groups, and (2) an 
extensional agreement index among the judges within 
each group for each of the 600 samples. 

The data were analyzed by the technique of anal- 
ysis of variance with a three-dimensional factorial 
design in which the factors were Training, Origin, 
and Severity. A fourth experimental variable, type 
of non-fluency, was investigated by means of a X2 
test of independence. Previous to the main experi- 
ment, the samples had been divided into 11 categories 
depending upon the type of non-fluency they contained. 

On the basis of experimental findings from the 
data obtained, the following statements may be made: 

1. The stuttering label is applied more frequent- 
ly to the more severe non-fluencies. 

2. Groups of judges trained in speech pathology 
apply the label stuttering to moments of non-fluency 
more frequently than do untrained judges. 

3. Judges are likely to label sound and syllable 
repetitious as stuttering whether the non-fluency is 
mild or severe. 

4, Judges are not likely to label revisions and 
interjections as stuttering. 

0. There is greater extensional agreement among 
judges on the mild and severe non-fluencies than on 
those of intermediate values. 

6. The extensional agreement for groups of 
judges in applying the label stuttering to moments of 
non-fluency is a function of the frequency with which 
the groups of judges apply the label stuttering, re- 
gardless of variation in the degree of rated severity 
of the non-fluencies and of variation in the degree 
and type of training of the groups of judges. 
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A RHETORICAL ANALYSIS OF THE 
NATIONAL RADIO BROADCASTS OF 
SENATOR HUEY P. LONG 


(Publication No. 6498) 


Ernest Gordon Bormann, Ph.D. 
State University of Iowa, 1253 


Subsequent historians, as well as contemporary 
observers, have suggested that Huey Long was a sig- 
nificant figure in contemporary American history and 
they have also judged that the effectiveness of his 
radio speaking contributed to his power and signifi- 
cance. Probably the most influential radio broad- 
casts of his career were the eleven speeches he de- 
livered over the national networks from March, 1933, 
to July, 1935. 

Texts of ten of these speeches are available tothe 
rhetorical critic and since they have been considered 
significant and effective, these ten speeches of Sena- 
tor Huey P. Long’s have been chosen for detailed ex- 
amination in this study. 

In developing this analysis the author employed the 
historical method. Primary sources were exploited 
at every opportunity. Although the method was his- 
torical, the viewpoint of the author was speech-ori- 
ented. In general, the methods and criteria laid down 
by Thonssen and Baird in their book Speech Criticism 
were followed. Throughout the study the author at- 
tempted to describe and evaluate the rhetorical prac- 
tices of the speaker. In addition to describing what 
the speaker did, significant trends or practices were 
pointed out, whenever possible, and interpretations 
made on the basis of these findings. 

The evidence suggests that measured in terms of 
mail response and the increase in the size of the 
“Share Our Wealth” movement, the national broad- 
casts were effective. In addition, the speeches in- 
creased the Senator’s prestige appreciably and he 
was recognized as a figure of national prominence 
and a possible candidate for the presidency in 1936. 
In an attempt to meet the Long threat the Roosevelt 
administration moved further to the left and adopted 
a number of measures designed to undercut the in- 
fluence of “radicals” such as Senator Long. 

Huey Long’s national broadcasts and their unusual 
success had an effect on radio as well. The broad- 
casts were taken as evidence that radio was uncen- 
sored, that a politician could appear on a commercial 
medium like radio and not hurt his prestige, that a 
discussion of current affairs could also be a popular 
radio program and that the radio was a powerful tool 
for the moulding of public opinion. 

Considered as speeches, in terms of organization, 
development of ideas and the use of rhetorical tech- 
niques, some of the broadcasts were exceptional per- 
formances, some were fair to good, and some were 
mediocre. 

Although he was to a large extent self-educated, 
Senator Long was by no means uneducated. He thus 
presents a case study of an effective speaker, who 
consciously violated the canons of good usage in 
grammar, articulation and pronunciation in an at- 
tempt to gain acceptance for himself and his ideas. 





He used trite expressions, figures of speech, collo- 
quial and slang phrases and simple concrete words 
to the same end. 

Huey Long carefully and logically presented an 
argument to prove that there was a need to change 
the economic status quo. He then, debater-like, pre- 
sented a plan to meet that need. Compared to the 
strength of his analysis of the economic conditions 
and the power of his criticism of the Roosevelt ad- 
ministration his proposal as a course of action was 
woefully deficient. The conclusion seems inescapa- 
ble that Senator Long did not draft the “Share Our 
Wealth” plan to meet the need he had outlined in his 
national broadcasts but rather to make the greatest 
possible appeal to the desire of the members of his 
audience for material goods. Viewed in this light 
the plan’s impracticality as an economic solution be- 
comes understandable. The precise formulation of 
the plan resulted, not from an analysis of the econo- 
mic conditions of the time but from Huey Long, 
able psychologist, analyzing the American people. 

If history deals harshly with the memory of Huey 
Long for his activity on the national political scene, 
it shall probably be for the cynical philosophy that 
underlies the conception and drafting of the “Share 
Our Wealth” plan. For that proposal was based 
upon the assumption that the American electorate 
would deny its higher needs to satisfy its material 
wants; it was based on the assumption that the peo- 
ple could not understand a complex analysis of the 
economic situation; and it was based on the assump- 
tion that any method the Senator could use to gain 
support would be justified if it worked. 
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ERNEST FREMONT TITTLE’S THEORY 
AND PRACTICE OF PREACHING 


(Publication No. 6182) 


Harold Arthur Brack, Ph.D. 
Northwestern University, 1953 


The purpose of this study is to collect, organize, 
and set forth data pertaining to Ernest Fremont 
Tittle’s theory and practice of preaching in order to 
describe, analyze, and interpret him as a theorist 
and a practitioner. On the assumption that this the- 
ory and practice can best be comprehended when 
viewed against the backdrop of Dr. Tittle’s life and 
convictions, the study presents an expanded chronol- 
ogy of the life of Dr. Tittle and a report of his con- 
victions as he expressed them in his preaching and 
of the reaction to this expression of convictions. 
The primary intent, however, is to present a body of 
rhetorical theory and practice which will have func- 
tional value for teachers of rhetoric and especially 
for those who are particularly concerned with the 
teaching of homiletics and preaching. 

Dr. Tittle was one of the great preachers of 
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America. He rendered a rich and extensive service 
to his Evanston congregation; and, in addition, he 
gave brilliant leadership to American Christianity. 
His uniqueness as a thinker lay in his ability to dis- 
cover in his basic convictions, which were avowedly 
theological and Christian, strong support for a lib- 
eral attitude toward current social issues. 

As a rhetorical theorist, Dr. Tittle deserves to 
be ranked with the better classical rhetoricians. He 
sets forth high purposes for preaching, advocates a 
rigorous training for the preacher, and does not 
place an undue emphasis on style. This accord with 
the classical emphasis was no doubt due toDr. Tittle’s 
belief in the urgent necessity for men to commit 
themselves and their society to the fulfillment of the 
will of God. Dr. Tittle believed that the preacher had 
a most important task to perform and, yet, that it 
was the task and not the preacher that was important. 
Just as Augustine’s De Doctrina Christiana revives 
the classical lore for “the urgent tasks of preaching 
the word of God,” so Dr. Tittle emphasizes similar 
doctrines for like purposes. 

Not only is Dr. Tittle’s theory in accord with the 
best of classical tradition but, in addition, this the- 
ory makes a special contribution in regard to the 
handling of controversial subjects. At this point his 
theory is of particular merit because he frequently 
and successfully dealt with controversial subjects 
even though he was “under fire” from a determined 
and persistent opposition. 

In brief review, the highlights of this theory are: 
(1) Always speak from a religious standpoint; (2) 
Put yourself in the place of the opposition; (3) Praise 
more often than blame — be affirmative; (4) Speak 
the truth in love; (5) Don’t offer opinions when you 
don’t have the facts or the technical knowledge; 

(6) Give attention to the matter of timing; (7) Fa- 
miliarize yourself with recent church pronounce- 
ments. 

As a practitioner Dr. Tittle demonstrated an ex- 
cellence not only in delivery but also in sermon 
content and construction. He displayed a remark- 
able ability to relate his understanding of the will of 
God to the immediate problems of man, and to pre- 
sent this relationship in a clear and convincing man- 
ner. 

Basic to Dr. Tittle’s ability both as a theorist and 
a practitioner was his conviction that preaching is a 
vital function of the Christian church. He believed 
that effective preaching demands the maximum com- 
mitment of one’s effort and talent; and he further 
believed that, if the area were not overchurched, ef- 
fective preaching would fill the church Sunday after 
Sunday. Finally, it should be said that Dr. Tittle’s 
practice stands as a challenging demonstration of 
the validity of these convictions and of the efficacy 
of his theory. 
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THEATRES IN CENTRAL ILLINOIS— 
1850 — 1900 


(Publication No. 5954) 


Ned Donahoe, Ph.D. 
University of Illinois, 1953 


The purpose of the study is to describe theatre 
buildings in five cities in central [llinois. It aims to 
discover and record data about the location, con- 
struction, size, shape, decoration, equipment, and 
use of theatres in Urbana, Champaign, Decatur, 
Springfield, and Quincy during the years from 1850 
to 1900. 

The principal source-material for the thesis has 
been gathered from personal recollections of older 
persons, diaries and unpublished memoirs, business 
records of theatres, county and city histories, and 
files of old newspapers. 

The playhouses have been classified in three gen- 
eral categories: 

1. General Utility Halls (1850’s and early 1860’s) 
These were on the second or third floors of business 
buildings. Although these halls had stages, they 
were not “stage-focused,” i.e., the halls were not 
planned primarily for the presentation of drama. 
They were frequently used for meeting and social 
events. General Utility Halls were rectangular, with 
flat floors, and movable chairs. The stages were 
small and poorly equipped, with rolled curtains or 
shutters and wings working in grooves. They were 
lighted by gas. 

2. Opera Halls (late 1860’s and early 1870’s). 
These also were located in the upper stories of 
business buildings, but were larger and more ornate 
than the General Utility Halls. They were “stage- 
focused,” and they had larger stages and better 
scenic equipment. Opera Halls, however, were 
planned so that they might be used for social events 
such as balls, suppers, and soon. They usually had 
flat floors and movable chairs. The scenery con- 
sisted of rolled drops or shutters and wings working 
in grooves. They were lighted by gas. 

3. Grand Opera Houses (late 1870’s to 1900). 
With few exceptions, these were ground floor thea- 
tres, and all were planned exclusively for the pre- 
sentation of drama. They were ornately magnificent 
and represented the high point in theatre building be- 
fore the coming of motion pictures. The auditorium 
floors were sloped, the chairs permanent, and the 
stages were large and well equipped. In some of 
the later Grand Opera Houses the scenery consisted 
of “boxed” sets and of drops operated from a fly 
gallery. In these later theatres gas illumination was 
either supplemented or supplanted by electricity. 











Theatres discussed in this study include: 
Urbana-Champaign 
General Utility Halls: Barrett’s Hall, Busey’s 
Hall, Metropolitan Hall. Opera Halls: Tiernan’s 
Opera Hall, Eichberg’s Opera House. Grand Opera 
Houses: Walker Opera House. 
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Decatur 

General Utility Halls: Powers Hall. Opera Halls: 
Macon Hall, Smith’s Opera House. Grand Opera 
Houses: Powers Grand Opera House. 


Springfield 

General Utility Halls: Metropolitan Hall (and 
others), Burkhardt’s Hall. Opera Halls: none. 
Grand Opera Houses: Rudolph’s Opera House, Chat- 
terton Opera House. 








Quincy 
General Utility Halls: Epple’s Hall (Quincy Thea- 
tre), Kendall’s Hall. Opera Halls: Doerr’s Opera 





House. Grand Opera Houses: The Academy of Music, 


The Empire Theatre. 
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occurred before sentences developed, sentences were 
delayed six months from the average for normals; 

in this same group, the acquired cases were some- 
what superiox to the congenitals. Mentally defectives 
were 13 months retarded from mentally normals, but 
no differences existed between convulsives and non- 
convulsives or lefts and rights. 

2. Intelligence. About 28 per cent of this series 
was mentally defective (below I.Q. of 65). Mental de- 
ficiency was associated with convulsions but distrib- 
uted randomly with respect to sex, whether congeni- 
tal or acquired, or whether left or right. 

The mean I. Q. score for the series was 77. Mean 
scores for males and females, for congenitals and 
acquireds, and for lefts and rights were not signifi- 
cantly different; that of the convulsives was signi- 
ficantly lower than that of the non-convulsives by 12 
points. Convulsives did not show deterioration with 
age. Mean I. Q. scores and the proportion of mental 





defectives did not change withage levels. The etiolo- 
gy of the spastic hemiplegia was not related to mean 
I. Q. scores. 

3. Motor. Those cases whose onset of spastic 
hemiplegia predated the development of walking were 
nine months retarded from normals in learning to 
walk. Of this group, the acquired cases were about 
five months retarded from normals, while the con- 
genital cases were delayed nine months from nor- 
mals. The convulsive congenital cases were retarded 
six months over the non-convulsives; mentally de- 
fectives were 11 months slower than the mentally 
normal in learning to walk. Mental deficiency ap- 
peared to slow the learning of walking to a greater 
degree than did convulsions. Lefts and rights did 
not differ significantly in the age of learning to walk. 

4. Birth Weight. The congenital cases hada 
mean birth weight of 6.4, which is 0.7 of a pound 
lighter than normal infants. Of these, the convulsives 
tended toward heavier birth weights, while the men- 
tally defectives tended toward lighter birth weights. 
Right spastic hemiplegics had a mean birth weight 
significantly heavier than the lefts by 0.6 of a pound. 
Intelligence seemed to be better in postmatures than 
in prematures. 


A STUDY OF THE SPEECH DEVELOPMENT 
AND RELATED FACTORS IN 
SPASTIC HEMIPLEGIA 


(Publication No. 6204) 


Philip Nelson Hood, Ph.D. 
Northwestern University, 1953 





This research was undertaken to determine how 
speech develops in cerebral palsy and the manner in 
which intelligence and other measurable variables in 
cerebral palsy, such as sex, age, birth weight, wheth- 
er congenital or acquired, and whether convulsive or 
non-convulsive, are related to one another and to 
speech development. In order to compare the mental 
functioning and the language and motor development 
of left- and right-sided cortical involvements, the 
present series was limited to left and right spastic 
hemiplegics. 

The 334 subjects were taken from the case files 
of the medical adviser, an eminent medical specialist, 
who classified them as to age, race, sex, whether con- 
genital or acquired, left or right, and convulsive or 
non-convulsive and who determined, through parent 
interviews, the age of walking, talking words andsen- 
tences, and the birth weight. Intelligence was de- 
termined by referral to qualified clinical psycholo- 
gists. 

Within the limitations of the study, the following 
facts emerge as descriptive of spastic hemiplegia: 

1. Language. Those cases whose onsetof spastic 
hemiplegia occurred before language developed were 
nine months retarded from normals in acquiring first 
words. Of this group, the acquired cases, who had a 
period of normal development, were somewhat bet- 
ter than the congenitals. Convulsives were eight 
months slower than non-convulsives, and mentally 
defectives were 13 months slower than mentally nor- 
mals in achieving first words. There was no differ- 
ence between the sexes nor between lefts and rights 
in word acquisition. 

In those cases whose onset of spastic hemiplegia 





Microfilm copy of complete manuscript of 278 
pages, $3.48. Enlargement 6” x 8", 10¢ per page. 
Library of Congress card number MicA53-2202, 


A STUDY OF ADAPTATION AND RECOVERY 
IN THE ORAL READING OF STUTTERERS 


(Publication No. 6529) 


Ralph R. Leutenegger, Ph.D. 
State University of Iowa, 1953 





The purpose of this study was to investigate the 
following hypotheses: (a) the longer the delay inter- 
val between successive reading trials, the greater 
will be the increment in recovery of stuttering re- 
sponse frequency, and (b) the amount of stuttering 
adaptation increased with successive adaptation trials. 
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Thirty-sixstutterers servedas subjects. Nosub- 
jects were used who did not attain the criteria of 
(a) 10 or more words stuttered on the first reading 
of a preliminary 250-word reading passage, and (b) 
a reduction in frequency of words stuttered upon re- 
peating the reading. 

Each subject participated in each of the three ex- 
perimental conditions. The conditions varied ac- 
cording to the length of the delay interval between 
successive trials. A trial consisted of two consecu- 
tive readings of the same reading passage. In Con- 
dition 1, trials were separated by 20 minutes, in 
Condition 2 the interval was 60 minutes, while in 
Condition 3 approximately 24 hours separated the 
successive trials. Each condition consisted of 5 
trials separated by the specified time interval. The 
order of administration of the conditions was coun- 
ter-balanced for the three groups of subjects, the 
subjects being assigned randomly to the various 
groups. 

For each subject a different reading passage was 
used with each different recovery delay interval. The 
particular combinations of recovery delay intervals 
and reading passages were randomly determined for 
each subject independently. 

For purposes of analysis, two different criterion 
measures were used — one for the recovery data, 
and one for the adaptation data. The criterion meas- 
ures used were ratios which represented the amounts 
of recovery and adaptation with reference to the fre- 
quency of words stuttered on the initial reading with- 
in each condition. 

An analysis of variance revealed significantly dif- 
ferent (progressively increasing) amounts of adapta- 
tion and recovery from trial to trial within any given 
condition. However, there was no evidence to sup- 
port the hypothesis that longer recovery delay inter- 
vals are accompanied by greater increments in re- 
covery of stuttering response frequency. 

Possible explanations were advanced for the dis 
crepancies between the findings of this and other 
studies of stuttering behavior. Also included was a 
discussion of analogies between adaptation and ex- 
perimental extinction and between stuttering recov- 
ery and spontaneous recovery. 

It was concluded that the study provided additional 
evidence for viewing stutterings as lawfully variable 
phenomena. 


Microfilm copy of complete manuscript of 82 
pages, $1.03. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2203. 


A HISTORY OF CHICAGO RADIO STATION 
PROGRAMMING, 1921-1931, WITH 
EMPHASIS ON STATIONS WMAQ AND WGN 


(Publication No. 6217) 


Bruce A. Linton, Ph.D. 
Northwestern University, 1953 


In the past quarter-century radio has been the 
subject of more criticism than any other social in- 
vention. Quite often the criticisms have been di- 
rected against the philosophy of mass audience pro- 
gramming held by most station directors. This phi- 
losophy, according to the critics, has grown out of 
the basic purpose of broadcasting — that of making 
money by selling time to advertisers. Was it ever 
thus? Were there philosophies of radio program- 
ming which considered more than a mass audience ? 
Were there purposes in broadcasting other than mak- 
ing money, and what was the relationship between 
purpose and philosophy? The purpose of this study 
was to answer these questions and to gather fast- 
disappearing materials together to tell a meaningful 
story of early radio. 

Primary source materials included station logs, 
letters and unpublished documents, interviews with 
former station personnel, each Sunday Tribune and 
Saturday Daily News radio page, andsuch early mag- 
azines as Radio Digest and Radio Broadcast. The 
history was divided chronologically into 7 chapters, 
covering the years from 1920 (in the East) to the end 
of 1931. The programming developments of stations 
WMAQ and WGN were placed in context with the de- 
velopment of radio on other Chicago stations and 
stations in the East. 

It was found that there were other purposes in 
broadcasting than that of making money. On Chicago 
stations the purposes were to entertain (the individ- 
ually owned stations) and to provide a public service 
(promotional stations). The only change in purpose 
was that the entertainment stations talked more about 
service as the decade went on. There were also 
other philosophies of programming than that of mass 
audience. They varied according to station purpose, 
as entertainment stations emphasized serious and 
popular music, and as the public service stations 
emphasized education and information. The stated 
philosophies of the different stations, especially those 
of public service, did not change through these years 
despite the changes in economic structure, network 
broadcasting, and network affiliation. Actual pro- 
gramming did change, however. There were lighter 
programs of music, variety, drama, and sports to 
replace the serious music, lectures and other pro- 
grams of information and education. In terms of 
communications habits, Chicago radiofirst presented 
features of interest to minority groups (although 
many people listened because of the fad effect), but 
by 1931 there were fewer programs left for this au- 
dience. All Chicago stations then talked of public 
service and programmed entertainment. 

Other conclusions might be of value for a more 
complete understanding of early Chicago radio pro- 
gramming. (1) The FRC indicated very early, through 
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time and power decisions, that it definitely believed 
radio was a public service medium. (2) The programs 
of this industry were on a much higher cultural plane 
than the offerings of other media of communications 
during the “Jazz Age.” (3) The early advertisers 
sponsored light programs of entertainment, undoubted- 
ly accelerating the earlier trend to lighter features. 
(4) At first network affiliation was not a desiredstate, 
but by the end of the twenties most stations were af- 
filiates, carrying quality programs without worrying 
about production and sales. Undoubtedly the early 
network programs helped to focus attention on better 
production, better timing, scripted programs, and 
experimentation with program types. (5) There were 
very few surveys of the radio audience. Most sta- 
tions depended on mail analysis. Even the CAB was 
not used by the large Chicago stations, possibly an 
indication that there was no great pressure to “count 
noses.” (6) All of the basic program types (music, 
drama, talks, comedy-variety) had been tried in at 
least one format by 1923. Music was the basis of 
programming, information features were program- 
med heavily, dramatic programs were developed to 
the point where Chicago was to be called the home of 
daytime women’s and children’s serial stories, and 
comedy-variety programs were particularly strong. 
There were, however, few programs reflecting the 
chaos in local politics. " 
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SOME PROBLEMS IN WRITING, PRODUCTION, 
AND EVALUATION OF TELEVISION 
PROGRAMS FOR IN-CLASS VIEWING 


(Publication No. 6540) 


Lawrence E. McKune, Ph.D. 
State University of Iowa, 1953 


The TV Schooltime programs for in-class viewing 
were produced over WOI-TV Ames, Iowa during the 
1952-53 school year. The State University of Iowa 
produced as one portion of its responsibility to TV 
Schooltime, a series of Guidance and Counseling pro- 
grams. Beginning on October 21, 1952 and extending 
through December 22, 1952 eight of the programs 
were telecast to small high schools in the Ames 
viewing area. 

After the programs were completed the question 
of what they had accomplished was raised. Some ex- 
ploratory investigation was conducted, the results 
analyzed and the findings evaluated. 

This dissertation was done to show how the ad- 
ministration of the programs developed, what the 
various phases of production were, the problems 
which occurred in writing, directing and producing 
the telecasts, and some analysis of those problems 
with a final evaluation. 

This was done in the belief that problems which 
arose, and the way in which they were dealt with may 


be of use to other institutions who are engaged in or 
about to engage in telecasting, and are confronted 
with some of the same problems. 

Perhaps one of the more significant phenomena 
which operated in the production of TV Schooltime 
series was the harmonious, cooperative manner in 
which the organizational structure functioned. It 
would seem well to point out that work in the areas of 
writing and directing appear to progress more satis- 
factorily when processes of expression, decision and 
action are carried on in a reasonable climate of free- 
dom. Such operating conditions were in evidence 
throughout the past year and appeared to function 
very well. 

There are doubtless many improvements which 
can be made in broadcasting educational television 
programs. The suggestions made in this disserta- 
tion grow out of the experience in producing the 
Guideposts series and in the exploratory research 
done to determine the effectiveness with which an in- 
crease in learning took place among the students who 
viewed the program. The dissertation recommends 
areas which can be studied and developed with profit. 
To do this the writer believes the bases upon which 
educational television must develop lie deep within 
the viewing classes of the school. 
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A COMPARISON OF CERTAIN MOTOR 
PERFORMANCES OF CHILDREN WITH 
NORMAL SPEECH AND CHILDREN WITH 
DEFECTIVE CONSONANT ARTICULATION 


(Publication No. 5703) 


Keith Lawrence Maxwell, Ph.D. 
University of Michigan, 1953 


This is a study of the relationship between the 
articulation of speech and performance on tests of 
motor ability. The problem has been to determine 
whether there is a difference between the motor per- 
formances of children with “normal” speech and the 
motor performances of children with defective arti- 
culation of consonants, to determine whether the 
mean scores of the control groups may be consid- 
ered as norms, and to determine whether the tests 
used show increased ability with increased age 
among the control groups. 

Five tests were used to measure oral-motor 
diadochokinesis; repetition of [pa], [ta], [ka], 
[la], and [pa-ta-ka]. Nine tests were used to meas- 
ure various aspects of eye-hand coordination; 
MacQuarrie’s Tapping, Dotting, and Tracing Tests, 
Bilto’s Ball Bouncing Test, Gesell’s Pellet and Bot- 
tle Test (two variations), the Seguin Form Board 
(two variations), and the author’s cube stacking 
test. Station was measured by the Oseretzky scale, 
Variable I, and gait by four walking tests. 

The data thus collected and analyzed for seven-, 
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eight-, and nine-year old boys has been interpreted 
as follows: 

1. Groups of children with defective consonant 
sounds were inferior tochildren with normal speech 
at all three levels in their ability to repeat | pa-ta- 
ka]; at eight and nine in their ability to repeat [la]; 
at seven and nine in their ability to control speed and 
accurary of movement required to perform the trac- 
ing test; at seven and eight in their ability to control 
speed and accuracy of movement required to perform 
the pellet and bottle test with the nonpreferred hand; 
and at seven in the ability to control speed of hand 
movement as measured by the tapping and bouncing 
tests, and in steadiness of movementas measured by 
the cube stacking test. 

2. Reliable norms at all age levels were found 
for the following tests: repetition of [pa], [ta], [ka], 
[la], and [ pa-ta-ka], and pellet and bottle perform- 
ance with the non-preferred hand. The seven year 
old means for ball bouncing and cube stacking were 
also reliable. 

3. Analysis of variance indicates that there is 
significant increase in skill with increase in age on 
the following tests: repetition of [1a], ball bouncing, 
dotting, tracing, and static coordination. 

There was no general agreement in these results 
as to tests which would both measure differences be- 
tween the control and experimental groups at all age 
levels and measure increased skill with increased 
age. 

The study does indicate that there are statistically 
significzat differences between the motor perform- 
ances of groups of children with normal speech and 
the motor performances of groups of children with 
only two or three defective consonant sounds. These 
findings may well be of use in the diagnosis, therapy 
planning, and prognosis for children with articulatory 
speech defects. 
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A COMPARATIVE ANALYSIS OF 
SELECTED EUROPEAN OPERA 
LIBRETTO ADAPTATIONS OF THE 
ROMEO AND JULIET LEGEND 


(Publication No. 6232) 


Charles Edward Parkhurst, Ph.D. 
Northwestern University, 1953 


The general area of this dissertation, libretto 
adaptations of legends used by Shakespeare, is an 
extensive realm which has not previously been sub- 
ject to systematic investigation. 

Eleven European Romeo and Juliet libretti are 
chosen for analysis. Selection is limited to adapta- 
tions of this story because it, of all Shakespearian 
subjects, has been most popular on the operatic 
stage. Further limitations are that the adaptations 
are operatic; the analysis is concerned solely with 


the libretti; and only works for which there is evi- 
dence of popularity or public performance are in- 
cluded. : 

The purpose of the studyis exploratory in nature. 
In the broadest sense, the comparative analysis of 
these libretti fills in a gap in knowledge. Specifical- 
ly, the dissertation examines a portion of an un- 
studied area of Shakespearian influence, finds evi- 
dence of the influence wrought by and reflections of 
the works and theories of succeeding generations of 
literary and dramatic commentators, furnishes some 
source material for the field of opera history, and 
establishes certain ideas of factors operative in the 
preparation of opera libretti. 

The method of investigation of each work is three- 
fold. First, the literary-dramatic and operatic back- 
grounds for the libretto are summarized. Second, 
each libretto is evaluated, with pertinent compari- 
sons with other versions of the story, on the bases 
of dramatis personae, plot, and text. Third, conclu- 
sions concerning possible sources for, influences of 
contemporary thought in and apparent value of the 
work are drawn. 

In addition to individual conclusions, several gen- 
eral conclusions are established. Although there is 
tremendous variety in the libretti, all reveal simpli- 
fication in plot and dimunition of subtlety in charac- 
ters from the traditional versions of the story, par- 
ticularly Shakespeare’s. The libretti fall into four 
categories which correspond exactly to achronologi- 
cal partitioning: 

1. Libretti ending happily in which the action be- 
gins after the death of Tybalt — 

Sanseverino’s Romeo e Giulia (1773), 
Gotter’s Romeo und Julie (1776), 
Ségur’s Roméo et Juliette (1793); 

2. Libretti centering on violence and hatred rath- 

er than on the love between Romeo and Juliet — 
Foppa’s Giulietta e Romeo (1796), 
Romani’s Giulietta e Romeo (1825), 
Romani’s I Capuleti e i Montecchi (1830); 

3. Libretti based almost exclusively on Shake- 
speare — 

Marcello’s Romeo e Giulietta (1865), 
Barbier’s and Carré’s Roméo et Juliette (1867), 
D’Ivry’s Les Amants de Verone (1878), 
Barkworth’s Romeo and Juliet (1916); 

4. A libretto marked by experimentation and use 
of symbolism — Rossato’s Giuletta e Romeo (1922). 
Shakespeare’s play is found to be a primary source 
for all libretti except those of the second category 
and probably Ségur’s; the more lyrical passages 
from Shakespeare appear most popular with the 
adaptors. The librettists also tended to draw onthe 
works of earlier writers of opera books on the same 
subject, especially on those of the same nationality. 
Other sources, notably Da Porto’s pre-Shakespeari- 
an Italian novella, are suggested, but the use of 
Shakespeare is greater than uses of other sources 
and represents an ever increasing factor. The li- 
bretti differ appreciably in quality, with those more 
closely following Shakespeare being, in general, su- 
perior. There is much evidence of influence of con- 
temporary thought on the libretti. Frequently, but 
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not necessarily, some operatic tradition was followed 
to the detriment of the dramatic effectiveness. All 
adaptations seem more closely related to Romantic 
than to Classic literary traditions. 
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COSTUMING ON THE AMERICAN STAGE 
1751 - 1901: A STUDY OF THE MAJOR 
DEVELOPMENTS IN WARDROBE 
PRACTICE AND COSTUME STYLE 


(Publication No. 6003) 


Genevieve Richardson, Ph.D. 
University of Illinois, 1953 


This study traces the significant changes in cos- 
tuming on the American professional stage during the 
first one hundred and fifty years of its existence. It 
is concerned both with the handling of costumes: 
ownership, sources of supply, and care; and with the 
style of costumes: contemporary dress, traditional 
stage dress, period dress, and specially designed 
dress. The changes in costume style are illustrated 
by contemporary descriptions and by seventy plates 
representing actors and actresses in the dresses 
actually worn. 

The study is based largely upon primary sources: 
playbills, journals, autobiographies, prints and pho- 
tographs of actors and actresses in costume, and 
costumes which have been preserved. 

Because the first professional acting companies 
in America came from England and brought with 
them both the wardrobe practices and the costume 
styles of the English stage, Chapter I presents the 
principal features of costuming on the English stage 
in 1750. Chapter II deals with costuming on the 
American professional stage from 1751 to 1794 when 
it consisted of a very few repertory companies play- 
ing in crude theatres. Chapter III describes the im- 
portant changes in wardrobe practice and in costume 
style in England from 1750 to 1825. Chapter IV cov- 
ers the period of expansion on the American stage 
when theatre buildings equalled the leading English 
theatres, the number of theatres and companies in- 
creased tremendously, and the travelling star be- 
came a regular addition to the resident company. 
Chapter V deals with the period from 1861 to 1901 
in which the travelling company or “combination” 
appeared. By 1901 the repertory system with its 
frequent change of play had been replaced by the sys- 
tem of production based on the single play designed 
for a long run which prevails in our theatre today. 

The study reveals that in the beginning plays were 
costumed largely out of a common wardrobe owned by 
the company, supplemented occasionally by new 
dresses made by tailors or dressmakers and paid 
for by the theatre or by the individual actor. The in- 
dividual actor was mainly responsible for the choice 
of costume. Contemporary dress was worn in new 


plays with contemporary settings, and a mixture of 
contemporary dress, sometimes with symbolic ad- 
ditions, and traditional stage dress was worn in the 
old plays and in new plays set in the past. Not only 
was historical accuracy lacking in costumes for 
plays set in the past but verisimilitude was frequent- 
ly lacking in costumes for new plays set in the pres- 
ent. The costumes for any production had little unity 
among themselves and less unity with the settings 
and stage furnishings. 

By the end of the period of this study, costume 
has become the responsibility of the manager-pro- 
ducer. The individual costume is selected or spe- 
cially designed for a particular actor in a particular 
role, and to harmonize with the rest of the costumes 
and with the settings. 

These fundamental changes were closely bound up 
with the rise of realism in all the elements of thea- 
tre art. In costuming, realism manifested itself first 
in greater care to dress the character according to 
his station in life. A little later it appeared more 
fully in historically accurate costume for the play 
set in the past, and it reached its apogee in the use 
of real materials. When the repertory system was 
replaced by the single play system and the long run, 
complete realism and the unity it brought with it 
were fully achieved in costuming on the American 
stage. 
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THE OPPOSITION OF THE PRESBYTERIAN 
CHURCH IN THE UNITED STATES OF 
AMERICA TO THE THEATRE 
IN AMERICA, 1750 - 1891 


(Publication No. 4990) 


Harrold Clarence Shiffler, Ph.D. 
State University of Iowa, 1953 


The purpose of this study is to relate the story 
of the opposition of the Presbyterian Church in the 
United States of America to the American theatre 
from 1750 to 1891. 

Sources used include the official minutes of the 
judicatories of the church from 1706; selected 
minutes and records of Presbyterian churches in 
eighteenth century Philadelphia; statutes and archives 
of eighteenth century Pennsylvania; sermons and es- 
says of Presbyterian ministers and laymen; diaries, 
autobiographies, journals, and letters; addresses and 
petitions. Also consulted were histories of the Pres- 
byterian church, Pennsylvania and America; histories 
of the theatre; biographies and memoirs; and a num- 
ber of newspapers and Presbyterian periodicals. 

Although there was a connection between a Pres- 
byterian, Judge William Allen, and the theatre in 
Philadelphia as early as 1750, the official relation- 
ship between the theatre and Presbyterianism in this 
country did not begin until 1759, when the Synod of 
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New York and Philadelphia issued two addresses op- 
posing the building of a theatre. The addresses be- 
gan a pattern of American Presbyterian opposition to 
the theatre, a pattern which was in the tradition of 
European Presbyterian reaction to the public stage. 
Evidence of Presbyterian sentiment toward the thea- 
tre during the remainder of the eighteenth century is 
found in the Synod’s action of 1775, praising Con- 
gress for its request for a curtailment of theatrical 
activities; the role played by a number of Philadel- 
phia Presbyterian ministers in the efforts during 
1789 to retain the Pennsylvania anti-theatre law; 
Ashbel Green’s participation in the petition of Phila- 
delphia ministers, urging new anti-theatre legislation 
in 1793; and John Witherspoon’s essay, “A Letter 
Respecting Play Actors,” in 1793. 

The Richmond Theatre fire of 1811 encouraged op- 
position to the theatre. In a number of sermons by 
Presbyterian ministers the fire was labeled a dis- 
pensation of Providence, showing God’s displeasure 
of so lascivious a recreation. 

The General Assembly of the church passed six 
resolutions directed toward the theatre between 1818 
and 1865, the majority of which condemned the public 
theatre as a worldly institution and a hindrance to 
God’s progress on earth. The resolution of 1860 is- 
sued the first pronouncement concerning private 
theatricals, relative to the Larger Catechism’s an- 
swer to question 139 on sins forbidden by the seventh 
commandment. During this period the church became 
aware of the increased attendance of church members 
at theatres, and issued admonitions to its members. 
Never did the Assembly pass a resolution demanding 
discipline of members for theatre attendance, how- 
ever. 

The Presbyterian clergy of the nineteenth century 
preached numerous anti-theatre sermons. The is- 
sues, which remained the same throughout the cen- 
tury, included: 

1. The anti-theatre comments of historical crit- 
ics; 

2. The theatre’s unchristian purpose of amuse- 
ment; 

3. The immoral content of plays; 

4. The adverse effect of plays upon the spiritual, 
mental and physical well being of the theatre-goer; 

9. The players’ immorality; 

6. The low moral quality of the majority in the 
audiences; 

7. The unchristian waste of time and money 
spent in the pursuit of the theatre; 

8. The bad effect of the theatre upon society; 

9. The scanty costumes; 

10. The theatre as a Sabbath-breaking institution; 
11. The use of dramatics in Presbyterian schools. 

The attacks of the clergy did not alway go unan- 
swered; debates between the clergy and members of 
a community sometimes occurred. 

A modification of previous Assembly statements 
is found in the resolutions of 1869 and 1891. But the 
Assembly was experiencing a period of indecision so 
far as theatrical amusements were concerned, for it 
reaffirmed the statements of previous Assemblies. 
The seeds of partial acceptance were planted with 


these modified statements, nonetheless, and with the 
1891 resolution, the Assembly issued its last state- 
ment concerning the legitimate theatre as a recrea- 
tion. 
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A RHETORICAL CRITICISM OF THE 
SPEAKING OF JOSEPH WINGATE FOLK 


(Publication No. 6097) 


A. L. Thurman, Jr., Ph.D. 
University of Missouri, 1953 


This study is a rhetorical criticism of the speech- 
es of Joseph W. Folk of Missouri. It presents a de- 
scription and analysis of the speaker’s development, 
the speaker, the speeches, the audiences, and four 
representative occasions. Throughout his career, 
Folk won favorable responses to his speaking in 
Missouri, and on the public platform. Beginning as a 
successful circuit attorney, Folk became Missouri’s 
governor and extended his réputation as a persua- 
sive speaker and a popular lecturer. 

As a speaker, Folk possessed excellent platform 
manner, a tremendous ethical appeal, and a striking 
personality that made both friends and enemies. He 
was always a loyal member of the Democratic party 
who insisted that personal success was necessarily 
secondary to the unity of the party. He achieved wide 
reputation as a tireless campaigner who was con- 
sistent in adhering to the early espoused cause of 
equality for all with special privileges for none. His 
prominence as a public figure served to increase his 
fame as a speaker. Folk’s speeches reveal that he 
was a scholar, a politician, a student of the Bible, 
and a Democrat. 

Folk’s speeches included forensic addresses, 
political oratory, and chautauqua lectures. He plan- 
ned and prepared well; the speeches reflect ade- 
quate organization, excellent adaptation, and an in- 
teresting style. He was a persuasive speaker who, 
although professing a dislike for humor as being un- 
dignified, occasionally utilized a special type of hu- 
mor with marked effectiveness. Folk’s ideas were 
partisan and he was apparently unconcerned with 
novelty because he constantly repeated a single the- 
sis: good government. He reflected intense concern 
for the welfare of the common man as he sought to 
motivate citizens toward action that would facilitate 
equality for all. 

Folk’s audiences were the people of Missouri and 
the nation at large. The St. Louis juries who first 
heard Folk as a young prosecutor reacted favorably 
and allowed the reputation of the circuit attorney to 
grow so that a discernible rural campaign of Folk- 
for-Governor developed. A tremendously successful 
four years in Jefferson City permitted Folk’s name 
to remain before a growing audience. The pendulum 
of reform swept the nation and Folk became an 
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eager, vocal spokesman about good government who 
was anxious to talk to all who would listen. For a 
period of time, Folk’s national audience included 
those who attended his lectures in various parts of 
the nation. An ill-timed presidential boom collapsed 
and Folk was forced to accept temporary retirement 
from active political life. He made one last bid for 
public office. Although he had the backing of Presi- 
dent Wilson, Folk was unable to persuade the elec- 
torate to send him to Washington as a Missouri sen- 
ator, an office which he wanted more than anything 
else. 

Four representative occasions are documented to 
show the speaker at work. At Columbia, Missouri, 
in 1902, Folk attracted national attention with his 
conviction of Edward Butler. His political speaking 
is illustrated by the initial fall campaign speech at 
Springfield, September 1, 1904, and the opening 
speech of the short-lived bid for the presidential 
nomination, presented at Joplin, February 3, 1912. 
The speech to the Clear Lake Chautauqua audience 
July 30, 1906, well exemplifies the type of effective 
lecturing done by Folk. 

Folk was an effective speaker; as a lecturer he 
pleased Chautauqua audiences and earned considera- 
ble sums of money. Although his speeches have not 
gained lasting renown, he deserves recognition as a 
great public speaker of his own time. Perhaps a 
single outstanding characteristic was that of repeti- 
tion. Folk early decided that he wanted to appeal to 
audiences so that they might respond with action that 
would eventually lead toward a realization of equality 
for all mankind, with special privileges to none; he 
spoke to many audiences but always the message was 
the same: good government. His ideas, style and 
apparent sincerity made Joseph W. Folk effective as 
his theme with audiences of his period. 
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A GENERAL SEMANTICS ANALYSIS OF 
THE LYSENKO CONTROVERSY AND 
ITS IDEOLOGICAL FOUNDATIONS 


(Publication No. 6255) 


Harry Leon Weinberg, Ph.D. 
Northwestern University, 1953 


The primary purpose of this study was a heuristic 
one. The attempt was made to “translate” into the 
language of General Semantics the criticisms by 
competent critics of the various issues involved in 
the controversy which seemed important for an un- 
derstanding of it, with the hope that students of this 
subject would gain a greater insight into the deep 
significance of the apparently simple and obvious 
patterns of misevaluation which, General Semantics 
maintain, are tobe found in almost every heated con- 
troversy. Also, it was hoped, that the use of the 
General Semantics terminology would enable us to 


obtain some new perspectives inthis complicated and 
vitally important controversy which the traditional 
patterns of analysis fail to make explicitly clear. 

After an introduction tothe structural and assump- 
tive foundations of General Semantics, an analysis 
was made of the criticisms of dialectical material- 
ism as formulated by Karl Marx and his contempo- 
raries. In order to understand the significance of 
the Marxian ideology, it was necessary to study 
briefly its origins in the philosophy of Hegel, its 
roots in the idea of Progress, and similar attempts 
at building world-systems such as Toynbee’s. 

But just studying the doctrine is not enough. 
What happens when people try to put them into prac- 
tice? An attempt to answer this led to ananalysis of 
Lenin’s and Stalin’s application of the doctrine and 
the resultant policy of “sharp turns” in the Party 
Line, and the various contradictions, inconsistencies, 
and switches in definition it engendered. 

However, differences between the Communist and 
non-Communist worlds can not be fully comprehended 
unless we take into account the differences between 
their value-systems for, in order to make value 
judgments, one must have a fixed set of values by 
which to judge them. So the value-system explicit 
in General Semantics was described and used as a 
standard of comparison. The hierarchy of values in 
Communist thinking was analyzed using the works of 
anti-Communist, non-Communist, ex-Communist, 
and Communist writers. Such topics as the appeal 
of mass movements, factors which promote self- 
sacrifice, hatred and love as political weapons, the 
ideal Bolshevik personality, anxiety and the authori- 
tarian personality, among others, were examined. 

But the test of any doctrine or theory is its ability 
to enable us to make reliable predictions. An analy- 
sis was made of the predictability of Marxist doc- 
trine and the attempts by the Marxists to cover up 
its very low predictability, leading, in part, to Stalin’s 
falsification of history, the mass trials and public 
confessions, the attacks on literature, art, music, 
mathematics, physics (the Heisenberg theory of in- 
determinancy), etc. 

With this background material, the Lysenko con- 
troversy itself was examined to see whether or not 
the patterns of misevaluation which were found in the 
controversies on non-scientific issues would be 
found in a scientific one. The theories of Lysenko 
and his followers were analyzed, as well as the an- 
swers of his opponents, together with pronounce- 
ments pro and con of people having little or no 
knowledge of the scientific issues involved. Speci- 
fically, two long speeches of Lysenko were studied 
in detail and one long essay by a supporter, James 
Fyfe. In addition, a brief analysis was made of a 
number of speeches presented before the V. I. Lenin 
Academy of Agricultural Science, July 31-August 7, 
1948, and of the public recantations of theirforemost 
geneticists after Lysenko announced that the Central 
Committee of the Communist Party had approved his 
theories. 
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(Publication No. 5940) 


James Martin Barrett, Ph.D. 
University of Illinois, 1953 





When the multinucleate freshwater heliozoan, 
Actinosphaerium eichhorni, is cultured in 0.01 per 
cent Knop’s solution at 20° C. with the ciliate, 
Blepharisma, serving as the food source, an optimal 
rate of growth (doubling in number about every 22 
hours) is obtained. The animal was studied under 
these conditions principally with reference to the 
mechanisms and factors involved in food capture, 
the processes of mitosis and plasmotomy (cell divi- 
sion), the degree of synchrony among dividing nuclei, 
and the temporal relationships of plasmotomy to 
mitosis. 

As regards food, Actinosphaerium can utilize any 
organism that (a) is of about the same body size or 
smaller and (b) has a pellicle or body covering that 
adheres readily to its axopodia (pseudopodia with 
axial rods). Moreover, the chance of capture is in- 
creased if the food organism (a) is not a strong 
swimmer, (b) swims slowly, (c) feeds on or near the 
bottom of the culture dish, (d) has a thir pellicle 
which can easily be pierced by the axial rods, (e) has 
external organellae which adhere to the axopodia (e. 
g., cilia), or (f) has swimming habits which tend to 
ensnare it in the pseudopodia rather than free it from 
them. 

Capture of food organisms by Actinosphaerium is 
accomplished principally by ensnaring them with the 
very adhesive axopodia, following which they are en- 
closed in a slowly formed food vacuole. The capture 
of large organisms (e.g., Stentor) is facilitated by 
some of the axopodia adhering to the prey and then 
quickly retracting, drawing the food organism down 
upon other axopodia which, having remained stiff and 
unyielding, pierce the prey at many points, Actino- 
sphaerium is shown to be able to vary the adhesive- 
ness of either some or all of its axopodia. It is sug- 
gested that this may be a function of a varying de- 
gree of hydration of different regions of the ecto- 
plasm. 

The process of mitosis in Actinosphaerium is 
seen to conform generally with descriptions by other 
authors, except that the activities of the chromosomes 
are here referred to more modern views on the struc- 
ture and action of these bodies, viz., the contraction 
and extension of chromosomal coils known to occur in 
other organisms. 

Plasmotomy is described with particular attention 
being directed to the stages passed through during the 
last eleven minutes of the process. Plasmotomy is 
not accompanied by mitosis; instead, the nuclei divide 
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well after cell division is completed. Nor do the nu- 
cleiof this animal keepin synchrony with one another 
during the divisions. Indeed, there occur two periods 
of mitotic activity, the first of these taking place 
some time during the first three hours following 
plasmotomy and involving from about 1/4 to 3/4 
the nuclei. The remaining undivided nuclei begin to 
divide soon after the first group has completed divi- 
sion. This second period of nuclear division occurs 
during the 3rd, 4th and 5th hours after plasmotomy. 
It is suggested that (a) a slowly propagated cell-wide 
stimulus to nuclear division may be produced to 
which, at first, only some of the nuclei are able to 
respond; (b) this is followed an hour or more later 
by a second cell-wide stimulus to which all remain- 
ing undivided nuclei are then receptive, resulting in 
the second series of mitotic divisions. 
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A NEW CLASSIFICATION FOR THE 
SUBORDER ADEPHAGA 


(Publication No. 5941) 


Ross Taylor Bell, Ph.D. 
University of Illinois, 1953 


It is my belief that the traditional classification 
of the Sub-order Adephaga of the Order Coleoptera 
does not adequately express the probable evolution- 
ary history of the group as we may deduce it from 
anatomical evidence. The system proposed by Rene 
Jeannel (1941) incorporates many changes. I am 
proposing a system incorporating further changes, 
based on a re-evaluation of characters formerly 
used, plus additional evidence derived from my own 
anatomical studies. The classification which I pro- 
pose is summarized below: 
SUBORDER ADEPHAGA 
SERIES I. RHYSODOIDEA 
SERIES II. ISOCHAETA 

Superfamily Metrioidea 

Superfamily Trachy- 
pachyoidea 

Superfamily Paussoidea 


Family Rhysodidae 
Family Metriidae 


Family Trachypachyiidae 

Families Ozaenidae, 
Paussidae 

Families Hiletidae, 
Scaritidae 


SERIES III. SCROBIFERA 


SERIES IV. SIMPLICIA 
Superfamily Opisthioidea Family Opisthiidae 
Superfamily Siagonoidea Family Siagonidae 
Superfamily Omophro- ~.. 
noidea Family Omophronidae 
Superfamily Migadopoidea Family Migadopidae 
Superfamily Elaphroidea Family Elaphridae 
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SERIES IV. SIMPLICIA - Continued 
Superfamily Haliploidea Family Haliplidae 
Superfamily Caraboidea Families Ceroglossidae, 
Carabidae, s. s. 
Superfamily Gyrinoidea Family Gyrinidae 
Superfamily Cicindeloidea Families Loroceridae, 
Leistidae, Notiophilidae, 
Nebriidae, Cicindelidae, 
Families Amphizoidae, 
Hygrobiidae, Dytiscidae 


Superfamily Dytiscoidea 


SERIES V. LIMBATA 
SECTION PSYDROIDEA 
SECTION BROSCOIDEA 


Family Psydridae 
Families Apotomidae, 
Broscidae 
SECTION PATROBOIDEA Family Patrobidae 
SECTION TRECHOIDEA Families Pogonidae, 
Trechidae 
SECTION CONCHIFERA 
Superfamily Perigonoidea Family Perigonidae 
Superfamily Odacan- 
thoidea Families Ctenodactylidae, 
Odacanthidae 
Families Panagaeidae, 
Licinidae, Callistidae 
Family Harpalidae 


Superfamily Callistoidea 


Superfamily Harpaloidea 

Superfamily Pterosti- 
choidea 

Superfamily Lebioidea 


Family Pterostichidae 
Families Lebiidae, 
Brachynidae, Dryptidae, 
and others. 
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PERSISTENT DIURNAL RHYTHMICITY 
IN DROSOPHILA EMERGENCE 


(Publication No. 6184) 


William John Brett, Ph.D. 
Northwestern University, 1953 





It has been shown that Drosophila melanogaster, 
maintained under normal day-night conditions, has a 
definite rhythm of pupal emergence with the peak oc- 
curring usually between 6 a.m. and 9 a.m. This 
rhythm was shown to persist under conditions of 
constant darkness and temperature provided that the 
animals had previously been subjected to day-night 
illumination changes at some developmental stage 
other than prelarval. 

Subjection of cultures of larval stages to single 
periods of illumination varying from 1 minute to 12 
hours, in cultures otherwise maintained in constant 
darkness, was adequate to establish a daily rhythm 
of emergence which persisted thereafter with its 
phases determined by the time of beginning of the il- 
lumination period. A 24-hour delay was evidenced 
between the time of stimulus and its effect on emer- 
gence. The mechanism governing emergence was 
capable of being reset by a suitable stimulus at any 
time up to a period 24 hours prior to emergence. 





There was no rhythm of emergence in constant 
darkness in cultures in which the eggs had been laid 
in darkness or in which only prelarval stages were 
subjected to dark-light illumination changes. Cul- 
tures maintained in constant light from the time of 
oviposition were also found to exhibit no rhythm of 
emergence. Light was shown to have a direct inhib- 
iting effect on the emergence rhythm in that cultures 
exhibiting a rhythm of emergence showed a definite 
decrease in the amplitude of emergence when they 
were placed in constant light. That this effect is a 
transitory one was demonstrated by the reappearance 
of the rhythm of emergence when the cultures in 
which the rhythm had been reduced by 1 to 3 days 
of constant light were placed in constant darkness. 

It was possible to induce two cycles of emergence 
in one 24-hour period by subjecting the organisms 
to two light-dark cycles in each 24-hour period rath- 
er than to the normal single dark-light cycle. When 
cultures exhibiting two daily cycles of emergence as 
a result of alternating six hour periods of light and 
darkness were placed in constant darkness, a per- 
sistent daily cycle was seen with its phases deter- 
mined by the last period of illumination. 

A mechanism was postulated to account for the 
daily rhythm of emergence. Environmental changes 
(dark to light) were considered to serve only to syn- 
chronize the endogenous mechanisms involving the 
24-hour rhythm in a population of organisms rather 
than to establish a 24-hour rhythm. 
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LABORATORY AND FIELD EVALUATION 
OF FACTORS AFFECTING THE 
PERFORMANCE OF FLY REPELLENTS 


(Publication No. 5946) 


Willis Nels Bruce, Ph.D. 
University of Illinois, 1953 


Laboratory and field techniques were used to 
evaluate factors affecting the performance of fly re- 
pellents. 

A new laboratory technique using gravimetric 
measurements was developed to replace the old opti- 
metric method of evaluating the performance of fly 
repellents. In the new procedure, the mgs. of lac- 
tose pellets consumed by house flies, Musca domes- 
tica L., were used as a criterion for measuring the 
percentage repellency of test materials. Weighed 
lactose pellets were placed upon treated filter papers 
and exposed in a cage to house flies for various pe- 
riods of time. The exposure cage contained a turn 
table powered by a 4 RPM model 600 Synchron motor 
on which the treated filter papers were placed for 
evaluation. 

Two conventional experimental plans were used 
in the field to evaluate the effectiveness of repellents 
in protecting cattle from horse flies, Tabanus 
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sulcifrons Macq., and stable flies, Stomoxys cal- 
citrans (L.). 

Separate laboratory and field experiments were 
conducted to evaluate as nearly as possible the vari- 
ous factors affecting repellency of cattle sprays. 
The laboratory technique gave data comparable to 
that obtained by field studies involving spray appli- 
cation to cattle. Results of laboratory tests revealed 
a greater degree of significance between sprays than 
results of field experiments. 

1. Laboratory tests showed an inverse relation- 
ship between repellency and temperature. The ma- 
terials tested were more repellent at low tempera- 
tures. 

2. Field experiments showed that the dosage re- 
pellency response of horse flies and stable flies was 
similar but in most instances horse flies were more 
easily repelled than stable flies. Horn flies, Siphona 
irritans (L), were too easily repelled and killed to be 
used as experimental animals in this series of re- 
pellency tests. 

3. Field tests with repeated daily applications of 
commercial-type cattle base oil spray resulted ina 
progressively diminishing degree of horse fly and 
stable fly control. Laboratory tests tended to sup- 
port the contention that this phenomena was the re- 
sult of an accumulation of oils on the treated sur- 
face which diluted each application. 

4. Frequent applications of an experimental spray 
concentrate increased the over-all repellency ob- 
tained with a given quantity of repellent. 

). Applications of sprays at dosages inversely 
proportional to the concentration of active ingredient 
showed that small dosages of the higher concentra- 
tions were more repellent than large dosages of di- 
lute sprays. 

6. The treadle sprayer developed by the writer 
showed promise as an instrument for evaluating cat- 
tle sprays. Of the application methods employed in 
the field, the treadle sprayer gave maximum fly con- 
trol with a minimum of repellent. 
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A LIMNOLOGICAL STUDY OF 
PLANKTONIC COPEPOD POPULATIONS 


(Publication No. 6409) 


Gabriel W. Comita, Ph.D. 
University of Washington, 1953 


The dominant calanoid copepod populations of 
three Washington lakes and one arctic lake were 
studied. The following features received particular 
attention: the developmental history of each species, 
their egg production, the time of maximum occur- 
rence and duration of each larval instar, the size of 
animals in each of the instars through the entire 
time of their existence, and sex ratios. 

The four lakes selected for this study were: Lake 


Washington, King County, a large mesotrophic lake; 
Chase Lake, Snohomish County, a small bog lake; 
Lake Lenore, Grant County, a highly saline inland 
body of water; and Imikpuk, a small arctic lake lo- 
cated on the coast of northern Alaska near Point 
Barrow. The first three of these lakes were selected 
because they are very diverse types and the fourth 
was included because an unusual opportunity arose 
which made it possible to study several arctic lakes, 
including Imikpuk. 

The populations were studied by making regular 
quantitative collections with the Clarke-Bumpus 
plankton sampler and counting the various instars in 
the samples. For the three midlatitude lakes the col- 
lecting interval varied from one to four days. Water 
samples were taken at each collecting visit for vari- 
ous chemical analyses, which included, among oth- 
ers, oxygen, alkalinity, and chlorophyll extracts of 
filtered plankton. Physical measurements such as 
temperature and transparency were also made. The 
chlorophyll extracts were used as a measure of 
food supply. Soundings were made of the three un- 
sounded lakes for determination of morphometry. 

The most detailed analysis in the thesis is for 
Limnocalanus johanseni of Imikpuk. The duration of 
each of the larval instars was estimated. The de- 
velopmental life history required 87 days for com- 
pletion. The season of egg production and sexual 
activity was the fall of the year. A correlation co- 
efficient of 0.56, which is significantly different from 
zero at the ten per cent level, was found between 
growth and chlorophyll. Size bimodality of Limno- 
calanus was noted and a suggested explanation given. 

For Lake Washington the seasonal cycle of the 
Diaptomus ashlandi population is presented. The ap- 
proximate duration of the copepodid instars is given. 
The developmental life history required the entire 
year for completion. Winter was the season of sex- 
ual activity and egg production. A correlation coef- 
ficient of 0.60, which is significantly different from 
zero at the one per cent level, was found between 
number of eggs per sac and chlorophyll. 

For Lake Lenore is presented a detailed set of 
data on the co-occurrence of two diaptomids, D. 
sicilis and D. nevadensis. The life cycle of sicilis 
was found to be three or four months, for nevadensis 
it was not determined. Size ranges of these two are 
given, and the possibilities of coexistence discussed. 
Size bimodality was noted for sicilis, and a suggested 
explanation given. 

For Chase Lake the length of the life history of 
D. hesperus was noted to be about three months. 
The seasons of egg production were spring, summer, 
and fall. A correlation coefficient of 0.52, which is 
significantly different from zero at the five per cent 
level, was found for standing crop of eggs and chlo- 
rophyll. 

Some data concerning food chain dynamics are 
presented. These are weights and feeding rates of 
D. sicilis from Lake Lenore and feeding rates for 
D. nevadensis and D. kenai. 
~ Discussions of the following topics are also pre- 
sented: general temperature cycles of the four 
lakes, the possible effects of the temperature cycles 
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of the four lakes, the possible effects of the tempera- 
ture cycle and morphometry on copepod population 
development, the relations between two species of 
Diaptomus living in one lake, and finally a compari- 
son of the copepod standing crops of the four lakes. 
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THE RELATION OF PHYSICAL AND CHEMICAL 
PROPERTIES OF PETROLEUM OILS TO 
INSECTICIDAL EFFICIENCY IN THE CONTROL 
OF THE EUROPEAN CORN BORER 
AND THE CORN EARWORM 


(Publication No. 5964) 


Norman Gannon, Ph.D. 
University of Illinois, 1953 


The literature pertaining to the chemical and 
physical properties of petroleum oils which contrib- 
ute most in insect control is confusing due to the 
many conflicting reports encountered. These dis- 
similarities can only indicate that oils kill different 
species of insects in various ways. Because of the 
need for establishing more clearly the relationship 
between certain physical and chemical properties of 
oils and their efficiency in controlling the corn ear- 
worm, Heliothis armigera (Hbn.), and the European 
corn borer, Pyrausta nubilalis (Hbn.), this investi- 
gation was initiated. 

Two general groups of highly refined petroleum 
oils were tested against these pests. Oils within 
each group varied considerably in their chemical and 
physical properties. Tests were made in both field 
and laboratory. In the field, oils containing one per 
cent DDT were applied to the ear zone of corn plants 
by means of power machines and hand equipment at 
the rate of five to six gallons per acre. In another 
type of field test, oils formulated with one per cent 
DDT and with no DDT were injected into the silk 
channel of individual ears of corn to determine their 
effectiveness in controlling the corn earworm. This 
was done by injecting 0.25 c.c. of oil by means of a 
tuberculin syringe. 

In the laboratory, larvae of first and fifth instars 
were tested in evaluating oils. First instar larvae 
were treated by placing them on oil-soaked filter 
papers and removing them immediately after they 
had become wetted by the oil. Fifth instar larvae 
were immersed in a four per cent oil-in-acetone 
solution for five seconds. After treatment, the lar- 
vae were placed in vials containing food, which con- 
sisted of fresh corn or green beans. 

Oils were also evaluated as ovicides, but toa 
much lesser extent than they were as larvacides. 

Molecular weight appears to be the primary fac- 
tor in determining whether or not a petroleum oil of 
the “summer” spray type will be of value in control- 
ling the European corn borer and the corn earworm. 
The trend for molecular weight remains constant in 








spite of wide variations of certain other specifica- 
tions. Molecular weight, therefore, is thought to be 
of more value in selecting a spray oil than is viscos- 
ity, an index used much in the past. Since volatility 
generally will be inversely correlated with molecu- 
lar weight, but not necessarily with viscosity, indices 
of volatility may also indicate insecticidal efficiency. 

Measurements other than molecular weight which 
characterize petroleum oils and which correlate in 
varying degrees with the control data are as follows: 
initial boiling point, ASTM 50 per cent point, distilla- 
tion range, flash point, average number of carbon 
atoms per molecule, carbon range, specific gravity, 
API gravity, viscosity, refractive index, and aniline 
point. 

Small amounts of data on hand would seem to show 
that paraffinic structures give no higher degrees of 
control than do naphthenic structures, when oils are 
used against the corn borer and earworm. More data 
should be obtained on oils having like molecular 
weights and different paraffin-naphthene ratios, in 
order to determine more accurately the importance 
of these components. Further work may also indi- 
cate more clearly the role of aromatics. At present, 
however, it can be stated only that the data on hand 
indicate that aromatic structures contribute nothing 
to efficiency already afforded by the other constit- 
uents. 
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PHYSIOLOGICAL STUDIES ON THE 
NUTRITION OF THE MEALYBUG 
PSEUDOCOCCUS CITRI (RISSO) 
(HOMOPTERA: COCCIDAE) 


(Publication No. 5968) 


Henry Emil Gray, Ph.D. 
University of Dlinois, 1953 


Honeydew is the sweet, sticky liquid produced by 
many insects, especially aphids and scales, while 
feeding on plant sap. It is generally believed that 
the large amounts of sap imbibed are for the purpose 
of obtaining protein. Meanwhile, the excess carbo- 
hydrates and water are rapidly eliminated by means 
of the filter chamber, a complex portion of the intes- 
tine. Such a process has never been satisfactorily 
demonstrated, but if it does occur the carbohydrate 
components of the plant sap and honeydew should be 
identical. 

An attempt was made to feed the citrus mealybug, 
Pseudococcus citri (Risso), solutions of pure sugars 





in order to compare the carbohydrate components of 
the diet and honeydew. Numerous methods of feed- 
ing were tried, but with no success. Finally, the 
carbohydrate components of the sap of the host 
plant, etiolated Irish potato sprouts, were compared 
with those of the honeydew produced while feeding 
normally. 
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The carbohydrates of honeydew were determined 
by paper partition chromatography, using a n-butanol, 
ethanol, acetone, and water (5-4-3-2) solvent. The 
paper was Whatman No. 1 filter paper. The carbo- 
hydrates were located with a benzidine-trichloroacetic 
acidspray. The plant sap contained fructose, glucose, 
sucrose, and glucose-l-phosphate. Honeydew con- 
tained fructose, glucose, sucrose, an unidentified car- 
bohydrate (later determined to be a new trisaccharide, 
fructomaltose), and glucose-1-phosphate. 

The carbohydrates of honeydew were separated 
with a charcoal-infusorial earth column chromato- 
gram. Water was used to elute monosaccharides, 

5 per cent ethanol to elute disaccharides, and 15 per 
cent ethanol to elute trisaccharides. After elution, 
the water fraction contained fructose, glucose, and 
glucose-1-phosphate, the 5 per cent ethanol fraction 
contained sucrose, and the 15 per cent cthanol frac- 
tion contained the unidentified carbohydrate. 

The unidentified carbohydrate was hydrolyzed to 
fructose and maltose by either yeast invertase or 
dilute hydrochloric acid, to glucose and sucrose by 
pancreatin, and to fructose, glucose and sucrose by 
human saliva. It was non-reducing to copper sulfate 
solution, charred at 118 to 124°C. but did not melt, 
and was dextrorotatory. A rotation of + 61.39 (1.45 
per cent H20) has been obtained. 

The unidentified carbohydrate was hydrolyzed 
quantitatively to fructose and maltose with yeast in- 
vertase. Using the Roe (1934) test for fructose and 
the Somogyi (1952) test for total reducing sugars, the 
fructose/maltose ratio was determined as 1:2, by 
weight. Since maltose is composed of two glucose 
units the unidentified carbohydrate is a trisaccharide. 
It has been named fructomaltose. 

After consideration of the components and reac- 
tions of fructomaltose, it is concluded that the molec- 
ular structure may be represented as follows: 


CH 90H 














OH H 
OH C 








Glucose Glucose 


\ 
/ Lo 


H OH OH 


The presence of fructomaltose in honeydew, but 
not in the food supply, demonstrates that honeydew 
constitutes a digestive product rather than merely 
excess carbohydrates and water. The production, 
in vitro, of intermediate products such as trisaccha- 
rides and tetrasaccharides by invertase when hydro- 
lyzing sucrose has been demonstrated recently. 
Therefore, it is concluded that fructomaltose is an 
intermediate product formed by the action of inver- 
tase on sucrose in the insect’s digestive system. 

In connection with the studies on honeydew, cer- 
tain facts on the life cycle of Pseudococcus citri 
were investigated. At room temperature, the male 
requires approximately 23 days and the female 29 
days to complete the life cycle. The female feeds 
and gains weight from the time of hatching from the 
egg until she becomes gravid. The male gains weight 
until near the end of the second instar, at which time 
a cottony cocoon is formed. Within 2 to 3 days after 
formation of the cocoon, the male molts to end the 
second instar. At this time the mouth parts are lost. 
The male undergoes two more molts before becom- 
ing a winged adult. The weight decreases gradually 
from the time of formation of the cocoon until 
death. All food materials which are used for growth 
and tosustain life, following termination of the second 
instar, must bestored within the body during the first 
and second instars. 
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ULTRASTRUCTURE OF THE GIANT NERVE 
FIBERS OF THE EARTHWORM WITH 
SPECIAL REFERENCE TO THE SYNAPSE 


(Publication No. 6521) 


Marietta Issidorides, Ph.D. 
State University of Iowa, 1953 


1. The axoplasm of giant nerve fibers in the 
earthworm is a homogeneous network containing 
neurofibrils having a diameter of approximately 
1000 &. 

2. The sheath of giant fibers consists for the 
most part, of myelin lamellae that associate to form 
concentric rings around the axis cylinder. 

3. The axolemma membrane is believed to be a 
single myelin-like membrane of a thickness of about 
85 A. 

4. The synapse in the dorsal giant axons consists 
of the two axolemma membranes of each segment 
coming in contact through a layer of myelin lamella 
interposed between these two membranes. The syn- 
apse in the smaller ventral giant axons consists of 
close apposition of their two axolemma membranes, 
of about 85 A thickness, lying about 500 & from each 
other. 

5. Giant cells containing numerous neurofibrils 
of approximately 1000 K in diameter have been de- 
scribed. Lateral motor cells containing a denser 
cytoplasm and fewer neurofibrils have also been de- 
scribed. 
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STUDIES ON TERRITORIALISM AND 
SEXUAL SELECTION IN DRAGONFLIES 
(Odonata: Libellulidae) 


(Publication No. 6442) 


Merle Emmor Jacobs, Ph.D. 
Indiana University, 1953 


Individually marked specimens of Plathemis lydia 
(Drury) and Perithemis tenera (Say) were studied at 
ponds near Bloomington, Indiana. Both species dem- 
onstrated territorial behavior in that the males 
showed localization to specific areas and “defended” 
these areas. When all but a few males were removed 
from the pond, the remaining males showed increased 
localization and frequency of mating. Under these 
conditions evidence was obtained for partial sterility 
among males that had mated abnormally frequently. 

In Plathemis, when many males are present, the 
immature males show initial increases in localiza- 
tion and mating frequency until a peak is reached on 
the fifth day after arriving at the pond. This behavi- 
or is correlated with increasing testicular encyst- 
ment, spermiogenesis, and increasing whiteness of 
the upper surface of the abdomen. The abdomen is 
raised toward a pursued male and lowered toward a 











pursuing male. Artificially blackening the white up- 
per surface resulted in lowered mating scores of the 
males. In addition to mutual display of the white up- 
per surface of the abdomen, the males make high 
speed dual flights over the pond. These flights as 
well as the pursuit displays appear to be forms of 
competition. The white upper surface of the abdo- 
men appears to function in male competition, but ap- 
parently does not influence the selection of males by 
females. Plathemis females showed a tendency to 
return to the same oviposition site on various days 
even when males were not present. The females ap- 
pear to be seized by the males without “courtship.” 
Perithemis males perform wing fluttering and 
circular flights with one another near various ovi- 
position sites, and also may “chase” one another 
over the water. These activities appear to be forms 

















_ Of competition. The males fly toward the females 


and “lead” them to the oviposition sites where the 
male hovers and bends up his abdomen in apparent 
“courtship” in contrast to Plathemis where no such 
“display” was observed. The female hovers close 
and may then fly away, whereupon the male pursues 
her and leads her back again. After a varying period 
the female may stop or fly slowly and allow the male 
to catch her, or she may fly to another site where 
another male may “court” and catch her. The females 
showed a marked tendency to return to the same site 
on various days. 

A comparative study of pigmentation of both sexes 
of Perithemis showed that the density and degree of 
wing pigmentation is variable. When a dark female, 
light female, and male specimen were glued to sticks 
and placed near a site, the males reacted “sexually” 
toward the dark female, but aggressively toward the 
male and sometimes toward the light female. Fe- 
males were apparently attracted to specimens of 
either sex indiscriminately, although this conclusion 
is still tentative. Females mated with the blackened 
males about as readily as with amber-winged males, 
and no evidence for Darwinian sexual selection was 
obtained.. Classification of 903 males and 720 fe- 
males according to degree of wing pigmentation, 
however, disclosed a tendency for dark forms of 
both sexes to select mostly logs and sticks for mat- 
ing and oviposition, and for the light forms to select 
mostly patches of decaying Potomogeton. The fol- 
lowing table shows the percentages of the various 
classes selecting logs: 








Class: 
(Lightest) (Darkest) 


a fo we Seek ee: ee 
Males: 63% 66% 64% 66% 70% 83% 75% 100% 
Females: 32% 35% 35% 51% 59% 55% 60% 88% 
This differential selection of mating and oviposition 


sites may result in a type of sexual selection. 
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THE GROWTH OF THE SMALLMOUTH BASS 
(MICROPTERUS DOLOMIEU LACEPEDE) 


IN CERTAIN OZARK STREAMS OF MISSOURI 
(Publication No. 6072) 


Edward MacLean Lowry, Ph.D. 
University of Missouri, 1953 





The smallmouth bass is one of the most important 
game fishes in the Ozark streams of Missouri. An 
analysis was made of the growth of 1,385 specimens 
collected by the Missouri Conservation Commission 
in 1946-1950 from the Black, Current, Gasconade, 
Meramec, Niangua, Pomme de Terre, Sac, St. Fran- 
cois, and White Rivers. An additional 652 young-of- 
the-year bass were used in certain portions of the 
study. 

The validity of the scale method for the species in 
Missouri was demonstrated by the usual methods and 
by the correspondence between ages and back-calcu- 
lated lengths of bass when captured twice. The body- 
scale relationship was parabolic and was described 
mathematically in millimeters by the equation 


Log S = -0.84659 + 1.26826 (Log L) 


where § is the scale length (50X) and L is the total 
body length. The scales were relatively larger for 
bass of downstream than upstream stations and for 
bass of north-flowing than south-flowing streams. 

Growth rates were determined for bass of each of 
the 21 sampling stations. The summed average an- 
nual increments were a better measure of actual 
growth conditions than were the average (annual) 
lengths at the ends of years of life. The statewide 
average annual lengths for ages I to XII were 3.2, 
6.9, 9.9, 11.8, 14.1, 15.4, 16.0, 16.3, 16.4, 16.5, and 
17.5 inches respectively. 

The average length of bass at age III was con- 
sidered the most suitable criterion for comparisons 
of growth of bass of different stations. Average 
lengths at A-III ranged from 7.9 inches at the poor- 
est station to 12.4 at the best. It was concluded that 
heavy angling caused a selective mortality of fast- 
growing fish resulting in Lee’s phenomenon and 
summed average annual increments greater than 
average annual lengths. Therefore, the presence or 
absence of Lee’s phenomenon is useful to detect 
over- or underfished smallmouth bass populations in 
Missouri. 

There was some evidence for growth compensa- 
tion, but not enough to be conclusive. 

There was some evidence of strong year classes, 
but the years of strength were not the same at all 
stations. 

In the years 1940 through 1950 the general trend 
at upstream stations was toward better bass growth 
rates, although the best calendar years for growth 
and the percentage of increase over the average rate 
was not the same at all stations. 

The length-weight relationship for the 934 bass 
more than 6.2 inches long was expressed mathemat- 
ically as 


Log W  -5.05358 + 3.07723 (Log L) 


where W is weight in grams and L is length in milli- 
meters. Downstream fish were slightly heavier than 
those from headwaters. The greatest increase in 
weight per year of life (9.3 ounces) occurred during 
the fifth summer. 

The gradient was the single factor with the great- 
est effect, probably indirect, on growth rates. As- 
sociated with a high gradient were slow growth, dis- 
charge less than 1,200 feet per second, low percent- 
age of upstream watershed with Huntington loam 
(alluvial bottomland soil), high smallmouth bass pop- 
ulation of which many were age V or older and few 
were young of the year, long life, and light angling 
pressure. 

The samples from 15 stations were analyzed. 
Three stations were considered as heavily fished, 
perhaps overfished, 6 were underfished, and 6 
were deemed properly fished. It was recommended 
that the present angling regulations for smallmouth 
bass (May 30 to November 30; daily limit, 6) be re- 
tained; that the present study be made the basis for 
a continuing growth study as a yearly check on growth 
trends; and that the good fishing to be expected in 
headwaters and tributaries be publicized. It was 
recommended that experimental stream management 
be undertaken to learn how to manage smallmouth 
bass by means in addition to regulations. 
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ANIMAL-VEGETAL BALANCE IN 
AMPHIBIAN DEVELOPMENT 


(Publication No. 5996) 


Mabel Clark Paterson, Ph.D. 
University of Nlinois, 1953 


It was the purpose of this series of experiments 
to test the hypothesis of the importance of a balance 
in amphibian development, and to then determine 
whether this balance, if once disturbed, can be re- 
established by either chemical or physical means. 
The stage used was the early dorsal lip stage of 
Rana pipiens. The first phase of the work consisted 
of the following experiments. (1) The animal and 
vegetal thirds of the egg were removed and the de- 
velopment of the remaining middle third was ob- 
served. The vegetal cut was made at all times with 
reference to the dorsal lip, the cut being made above 
the dorsal lip. (2) The animal third was removed 
and the remaining two-thirds of the egg was ob- 
served. (3) The vegetal third of the egg was removed 
and the remaining two-thirds of the egg was ob- 
served. Here again the cut was made.above the dor- 
sal lip region. The results from this phase of the 
work are as follows: (1) In the first series of ex- 
periments 82 operations were performed and in 40 
cases normal development followed. In this series 
the organizer region regenerated and a balance be- 
tween the animal and vegetal portions of the egg was 
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maintained. The time for the regenerationof the or- 
ganizer region was approximately the same as is 
originally necessary for the formation of the organi- 
zer regionin the normal development of the fertilized 
egg. (2) In this series the vegetal two-thirds were 
observed, 41 operations were performed with 41 de- 
veloping into almost normal embryos. Most of these 
animals developed with large protruding yolk plugs. 
(3) No differentiation was observed in any of the 60 
cases of the animal two-thirds. In this series the 
animal two-thirds formed irregularly shaped struc- 
tures with the ectoderm being highly folded and pit- 
ted. The second phase of the work consisted of a 
series of experiments attempting to reestablish the 
balance in the animal two-thirds by using a vegetal- 
izing agent, LiCl. The following concentrations were 
used: 0.165 M, 0.176 M, 0.188 M, 0.235 M. These 
concentrations were used with the following dura- 
tions: 3 1/2 hours, 5 hours, 6 hours, 7 hours. No 
differentiation was observed in the animal two- 
thirds when treated with any of these concentrations 
and durations of treatment. The final series of ex- 
periments consisted of testing the effect of heat as 

a vegetalizing agent. When the animal two-thirds 
were placed in a heat chamber and the temperature 
kept between 26.5°C and 27.5°C, differentiation oc- 
curred. Thus a balance was reestablished in the 
animal two-thirds and differentiation resulted. A 
slight heat gradient applied to the vegetal portion of 
the animal two-thirds resulted in better differentia- 
tion and organization than was obtained by heat alone. 
In this series of experiments the animal two-thirds 
were placed in agar grooves. It was found that these 
grooves play a role in the determination of the orien- 
tation of the neural folds of the heat treated animal 
two-thirds. 
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DEVELOPMENTAL CHANGES IN THE 
PINEAL BODY OF THE DOMESTIC FOWL 


(Publication No. 6243) 


Boris E. N. Spiroff, Ph.D. 
Northwestern University, 1953 


The developmental transformations which occur 
in the pineal body of the domestic fowl have been de- 
scribed in detail on the basis of a close series of 
serial sections of stages between the formation of 
the initial primordium (48 hours of incubation) and 
the attainment of sexual maturity. Most sections 
were cut in the sagittal plane and were stained with 
Heidenhain’s azan technique. Every effort has been 
made t> illustrate the observations with photomicro- 
graphs since the literature is lacking in adequate il- 
lustrations. 

The glandular appearance of the pineal body is due 
to the presence of vesicles and follicles, none of 
which were formed by extensions of the pineal recess 


into the walls of the initial evagination. Within both 
vesicles and follicles, one can observe two distinct 
cell types: ependymocytes and hypendymocytes. 
There is no evidence from this study of the existence 
of a third cell type, the pineocyte. Two changes in 
the pineal body appear to be the result of its progres- 
sive imprisonment by the movements of the cerebral 
hemispheres and the cerebellum: 1) a change in the 
direction of its longitudinal axis from an antero-pos- 
terior position to a dorso-ventrad orientation by 18 
days of incubation, and 2) a change in form from an 
original dome-shaped structure to an ovoid-shape 

(5 to 14 days of incubation) and by 18 days of incuba- 
tion into an inverted cone with a triangular base. In 
older specimen, the lumina of the vesicles and folli- 
cles disappear, presenting an homogeneous, non-ves- 
icular appearance in both sexes. 

In post-hatching stages, lymphocytes invade the 
pineal body progressively and lymph nodes, with 
germinal centers, are established within the walls of 
the major blood vessles within the pineal body. The 
size of the areas reaches a maximum at 3 months 
post-hatching and then gradually disappears. 

The relative volume of the pineal body has been 
determined from sections for all stages between 5 
days of incubation and sexual maturity. The most 
rapid growth occurs between 5 and 12 days of incuba- 
tion. Further growth consists of a series of in- 
creases, interrupted with periods of almost no 
change in relative volume. Correlation of this rapid 
growth in size of the pineal body with the rapid growth 
in size of some of the major endocrine organs re- 
veals that all major endocrine organs are rapidly in- 
creasing in weight between 10 and 21 days of incu- 
bation when the pineal body shows littie change in 
relative volume. 

Evidence for possible functions of the pineal body 
is discussed, but is found to be highly contradictory. 
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A TAXONOMIC ANALYSIS OF THE 
PRAIRIE VOLES OF THE SUBGENUS 
PEDOMYS (GENUS PITYMYS) 


(Publication No. 6456) 


Tom Atkins Stombaugh, Ph.D. 
Indiana University, 1953 








The nature of the individual and geographical 
variation of the forms of the subgenus Pedomys was 
investigated. Studies and comparisons were made of 
pelage, teeth, external measurements, and skull 
measurements. 

Investigation of individual variation within local 
populations demonstrates that there may be high 
variability in characters commonly used in taxono- 
mic studies of mammals. This variability points out 
the need for statistical procedures to describe the 
population more accurately. Such a situation also 
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indicates the need for selection of characters which 
show the least variation if one is to avoid concealing 
genetic discontinuities. 

Uniformity of regression coefficients and size of 
coefficients of variability are examined as criteria 
for the selection of such characters. Investigations 
of regression lines indicate that two measurements, 
hind foot and interorbital constriction, are fairly 
constant throughout the adult stage after having 
reached approximate full size at an early stage in 
the life history. Seven other measurements are se- 
lected on the basis of the above criteria for a study 
of geographical variation and include the following: 
total length, tail length, occipitonasal length, zygo- 
matic breadth, width at lamboidal crest, palatilar 
length, and length of lower jaw. It is noted that 
measurements of the soft parts are generally less 
reliable than those of the skull. 

Comparison of these measurements of series 
from various locations reveals that many changes 
are clinal in nature and show gradual increase or 
decrease over portions of the range. The following 
general trends (which may be locally reversed) are 
indicated: 

1. An increase in size along a line from Ohio to 
Nebraska. 

2. A decrease in size from Minnesota to Alberta. 

3. An increase in size from Oklahoma to Nebras- 
ka and then a decrease to northern Montana. 

Investigations of pelage changes indicate that 
members of the subgenus represent an expression of 
Gloger’s rule, in that there is an increase in mela- 
nins in the warmer and more humid parts of the 
range with the darkest forms present on the eastern 
and southern borders. 

The subgenus is considered to consist of a single 
species, Pitymys ochrogaster with five fairly well- 
marked subspecies as follows: ochrogaster, minor, 
haydeni, ohionensis, and ludovicianus. 

Intergradation occurs between neighboring forms 
with the exception of haydeni and minor, and ludovi- 
cianus and other forms. Ludovicianus is now thought 
to be an insular subspecies isolated in the coastal 
plain, but may range northward in the Mississippi 
Valley and intergrade with haydeni or ochrogaster. 
It is possible that P. o. haydeni and P. o. minor may 
intergrade in areas in North Dakota where their 
known ranges are in close proximity. 

Ecologically, Pitymys ochrogaster is a prairie 
species and particularly characteristic of the upland 
prairies. While generally found in grasslands, it is 
relatively tolerant and may be found in quite varied 
habitats. The western form, haydeni, may be an in- 
cipient ecological species, being characteristic of 
more open situations. 

The forms of the subgenus are often colonial, par- 
ticularly in the northern part of the range. This hab- 
it may be responsible for the formation of discontin- 
uities by means of genetic drift. 

The distribution of-the various forms of ochro- 
gaster suggests that the subspecies may have devel- 
oped in isolation during the ice ages of the Pleisto- 
cene. Under conditions such as prevailed during the 
Nlinoian glaciation, minor may have been isolated in 






























































the driftless area of Wisconsin and the more south- 
ernly populations variously separated to the east, 
west, and south. With the retreat of the ice, the pop- 
ulations of ochrogaster expanded, coming into con- 
tact again and partly intermingling. Ludovicianus on 
the basis of this hypothesis may represent a “relict” 
population isolated in the Coastal Plain. 
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TRANSFER OF AN AMPHIBIAN RENAL 
TUMOR INTO ALIEN SPECIES, 
KINDRED RACES AND HYBRIDS 


(Publication No. 6019) 


Kenyon Stanley Tweedell, Ph.D. 
University of Dlinois, 1953 


Previous experiments have shown that the Lucké 
renal adenocarcinoma, an amphibian tumor trans- 
missible by a virus-like particle, is very highly spe- 
cific. Under usual conditions of direct transfer (in- 
tra-ocular, intra-abdominal) implantation of the 
living tissue or dessicated or glycerinated non-cel- 
lular extracts will induce tumors only in the Ver- 
mont race of Rana pipiens. Moreover, it will cause 
induction of carcinomas only in the epithelial tissue 
of the kidney. Tumors cannot be induced by these 
methods in alien species of Amphibia, Reptiles or 
Fishes or in geographical races of Rana pipiens. 
However, implantation into another amphibian, Tri- 
turus, under special conditions will give a modified 
agent which is capable of inducing both skeletal and 
renal tumors after retransplantation back into the 
Vermont Rana pipiens. 

It was subsequently decided to test the growth of 
the original renal agent in more closely related 
species and races as a similar but less severe 
means of modification. 

Intra-ocular transfer of the living tumor tissue 
was first made into alien species of Amphibia: Rana 
palustris, Rana clamitans, Rana catesbiana and Bufo 























fowleri, and into races of Rana pipiens from Ver- 








mont, Wisconsin and Kentucky. Local growth took 
place in the eyechambers of all animals with the host 
resistance to growth varying inversely to the taxo- 
nomic relationship of the host to the donor species. 
No renal tumors were induced in any of the alien 
species or races. 

Furthermore, the resistance to tumor induction 
in the kindred races of Rana pipiens is accompanied 
by a violent reaction in the eyechamber of the hosts. 
One other closely related species, Rana palustris, 
exhibits the same reaction. 

From the time of implantation, an initial growth 
period takes place which may be followed alternately 
by periods of regression and regrowth in the eye- 
Chamber. Subcultures from primary and secondary 
eyechamber regrowths of the same Wisconsin Rana 
pipiens were implanted into eyechambers of Rana — 
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pipiens from Wisconsin and Vermont. Implants made 
from the primary regrowth took in each group of ani- 
mals from both races. Thus, both the host reaction 
and the inability to induce tumors was broken down. 
This has been interpreted as an adaptation of the 
renal agent imposed by the host. 

Implants made from the secondary regrowths 
also induced tumors in each race but in some cases 
simultaneously, numerous necrotic connective tissue 
growths cropped up in the liver, spleen and muscles 
of the extremities of both the Wisconsin and Vermont 
races. 

A peculiar type of eyegrowth, a common result of 
implantation in any of the heterologous races, re- 
sulted from an overgrowth of the iris tissue, obliter- 
ating the pupil. This “rainbow eye” was accompanied 
by a complete disruption of the retinal layer and 
eventual cytolysis of the lens to give a lensless eye. 
Later, the retinal layer would reform and concurrent- 
ly, in many cases numerous small lentoids and lenses 
formed in the iris layer at the approximate position 
of the original pupil opening. This could be inter- 
preted as lens regeneration, an infective transforma- 
tion, or a regrowth from a lens fragment. 

This race specificity was then analyzed in hybrids 
produced between the Vermont and Wisconsin races. 
Implants were made into the tailfin of tadpoles from 
each of the crosses: Wiscon x Wisconsin, Vermont 
x Vermont, Wisconsin x Vermont and Vermont x Wis- 
consin. The implants took in all cases and grew lo- 
cally, then regressed prior to metamorphosis. Im- 
mediately after metamorphosis, tumors were found 
induced in each of the four crosses. 

Other groups of these same crosses were allowed 
to metamorphose prior to intraocular transplantation 
of the tumor. In this case, none of these young im- 
mature adults (including the homologous race) de- 
veloped tumors even after long observation. 
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RESISTANCE TO INSECTICIDES AS A FACTOR 
INFLUENCING THE LIFE CYCLE OF THE 
HOUSE FLY MUSCA DOMESTICA L. 


(Publication No. 6020) 


Massoud Varzandeh, Ph.D. 
University of Dlinois, 1953 





In the last six years practical control of the house 
fly Musca domestica L., has become difficult to at- 
tain through the use of residually effective insecti- 
cides due to the fact that the house fly has developed 
resistance to such chemicals. Scientists have ex- 
pressed a need for research data on the influence of 
resistance to insecticides on the biotic potential of 
the house fly. The present study was undertaken to 
fill a portion of this gap. 

To overcome certain obstacles it was necessary 
to design new types of cages and develop new pro- 





cedures. The techniques employed are fully de- 
scribed and some are illustrated. 

Laboratory studies were conducted to determine 
what influence, if any, the acquisition of resistance 
to chemicals might have on the various factors that 
combine to determine the biotic potential of the house 


fly, Musca domestica L. Seven strains of flies, three 





having normal susceptibility to insecticides and four 
possessing a high degree of resistance to one or 
more insecticides, were included in the study. 

The response of the various strains may be sum- 
marized as follows: 

1. Strain S-1, developed from the CSMA labora- 
tory strain, showed no resistance to insecticides, 
ranked at the bottom of the list (lowest) for egg pro- 
duction, pupal weight, longevity of females, and lar- 
val survival; second from the bottom for weight of 
adult males and females, pupal survival, and length 
of the life cycle. 

2. Strain S-2, a selection from a field collection, 
showed no resistance to insecticides, ranked at the 
top (highest) or next to the top of the list for egg pro- 
duction, weight of adult flies, longevity of both males 
and females, egg hatchability, and pupal survival, but 
ranked first (shortest) in length of the life cycle. 

3. Strain S-3, a selection from the NAIDM 1948 
laboratory strain, was not resistant to insecticides, 
ranked at the top or next to the top of the list for all 
characteristics studied except length of the life cycle, 
where it ranked fourth. 

4. Strain R-1, which was highly resistant to py- 
rethrins and moderately resistant to DDT and lin- 
dane, was not significantly different from the sus- 
ceptible S-1 strain and ranked at or next to the bot- 
tom of the list for all of the factors associated with 
vigor. It ranked fifth, however, in length of the life 
cycle. 

5. Strain R-2, highly resistant to lindane and 
moderately resistant to DDT maintained an inter- 
mediate position, usually ranking third or fourth for 
all of the factors associated with vigor, but ranked 
sixth for length of the life cycle. 

6. Strain R-3, highly resistant to DDT and Dilan, 
also maintained an intermediate position, usually 
ranking from third to fifth for the factors associated 
with vigor, but ranked seventh (longest) for length of 
the life cycle. 

7. Strain R-4, very resistant to DDT, also main- 
tained an intermediate position, ranking third to fifth 
for most of the characters associated with vigor and 
third, which was almost identical with the vigorous 
susceptible S-3 strain, for length of the life cycle. 

The data obtained in all phases of the study tended 
to show that the inheritance of the factors associated 
with vigor, such as egg production, pupal or adult 
weights, longevity of adults, egg hatchability, and the 
survival of larvae and pupae, was independent of the 
factors associated with resistance. 

There was some evidence to indicate a correla- 
tion between the acquisition of resistance to insecti- 
cides and the lengthening of the life cycle. The data 
on this phase of the study, however, did not lend it- 
self to adequate statistical analysis and the signifi- 
cance of the differences, therefore, could not be 
established. 





1318 


ZOOLOGY 





Microfilm copy of complete manuscript of 76 
pages, $1.00. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2226., 


AN INVESTIGATION INTO THE BIOLOGY AND 
CONTROL OF THE CARROT WEEVIL, 
LISTRONOTUS OREGONENSIS (LeConte) 


(Publication No. 6027) 


John McMaster Wright, Ph.D. 
University of Illinois, 1953 


The carrot weevil, Listronotus oregonensis (Le 
Conte), became a pest of carrots in Illinois some- 
time prior to 1926. It was not found in the large car- 
rot acreage in south Cook County, however, until 
1947. Infestations have been found in 23 counties, 
mostly in the western half of the state. Carrots, 
parsley and celery are the known crops attacked. 
Infestations ranging up to 29 per cent in wild car- 
rots may be important as the principal reservoir of 
infestation. 

The ovoid eggs are light yellow in color when first 
laid but become almost black before hatching. They 
are deposited in cavities chewed in the stems, crown 
or exposed root of the plant. In laboratory rearing 
studies, the number of eggs per cavity ranged from 
1 to 18 and averaged 2.89. The number of eggs per 
cavity was slightly higher when the eggs were laid 
in the stems and varied with the fecundity of the fe- 
males. When both carrots and stems were available 
for oviposition and a selection could be made by the 
female the majority of cavities and eggs were found 
in the carrot. 

The typical curculionid larva damages the carrot 
by making zig-zag tunnels in the root. Feeding is 
usually confined to the upper half and outer fourth of 
the carrot. 

The exarate pupa is creamy white in color and 
measures 6 to 8 mm. in length. Pupation takes place 
in the soil 1 to 2 inches away from the carrot in an 
earthen cell constructed by the mature larva. 

The adult is nearly black with the thorax and ely- 
tra heavily armored with grayish and coppery tinged 
scales. The grayish scales from three faint stripes 
on the thorax and a slight mottling on the sides of the 
elytra. Newly emerged adults are much lighter in 
color than older individuals. Males are somewhat 
smaller than females. The adults feign death and 
drop from the plants when disturbed. 

Hibernating adults have been observed only insod 
ditchbanks and roadsides near previously infested 
fields. Emergence from hibernation begins about the 
first week in May in northern Illinois and overwin- 
tered adults have been found in the field up to 70 days 
after emerging from hibernation. Female weevils 
reared in the laboratory lived for considerably longer 
periods. Maximum longevity observed was 412 days 
for first generation females and 428 days for second 
generation females. 

Results of two years’ life cycle studies in the 
laboratory at room temperature are presented. In 





each year the weevil completed only two generations. 
The duration of the life cycle from egg to adult av- 
eraged 36.18 and 33.55 days for the first generation 
in 1951 and 1952 and 41.12 and 35.60 days for the 
second generation in the same years. The life cycle 
in the laboratory was somewhat shorter than in the 
field. Oviposition in the field began about the last 
‘week in May and the earliest first generation adults 
were seen about the first of August indicating a peri- 
od of approximately 60 days to complete the first 
generation. 

Insecticidal soil treatments did not satisfactorily 
control the weevil when materials were applied at 
practical dosages. Good control was obtained with 
DDT and lindane applied as foliage sprays. Four ap- 
plications at 7 to 10 day intervals beginning withfirst 
oviposition gave excellent results. Fair control was 
obtained with parathion and dieldrin but toxaphene, 
chlordane, aldrin, methoxychlor, heptachlor and ap- 
ple pomace-calcium arsenate bait were inferior. 

In the 1952 tests, yield reductions of 0.27 tons of 
carrots per acre resulted from each per cent in- 
crease in weevil damage. 
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CROSSING OVER AND DISJUNCTION 
IN A TRANSLOCATION 
IN DROSOPHILA MELANOGASTER 


(Publication No. 6103) 


Stanley Zimmering, Ph.D. 
University of Missouri, 1953 


A genetic study was made of a translocation (in- 
volving an interchange of segments of non-homologous 
chromosomes) in the fruit fly, Drosophila melano- 
gaster. This problem was undertaken for the pur- 
pose of obtaining information on two hypotheses 
which attempted to explain the finding of certain 
anomalous results, manifested as an equality in the 
recovery of certain classes of individuals which 
were expected to appear equally frequently. 

According to one hypothesis, the deficiency in one 
of the classes could be explained as resulting from 
the death of certain individuals of this class which 
carried a lethal factor in the homozygous condition. 
On the basis of the alternative possibility, the dis- 
crepancy is explained as coming from certain events 
such that the chromosome structure of one class is 
different from that of the other. This difference is 
sufficient to bring about a kind of chromosome com- 
petition such that one chromosome type is more fa- 
vored to become a gamete than the other. Hence, an 
essential difference between the two explanations is 
that whereas the former assumes an equality of 
production of gametes of the two types, the loss of 
individuals occurring only after the union of the 
gametes, the latter places the events leading to the 
deficiency at a time during the production of the 
gametes themselves. 
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The results from the present investigations sug- 
gest that the frequency of individuils which could be 
eliminated as a result of being homozygous for a le- 
thal is sufficient to account for less than half of the 
total deficiency which had been reported earlier. 

From the data, it is clear that a non-random pro- 
duction of gametes takes place following the events 
which bring about the formation of structually dis- 
similar chromosomes. This observation lends addi- 
tional support to the suggestion that this type of non- 
randomness is a general property of meiosis in those 
situations in which structually different chromo- 
somes compete for inclusion in the gamete. The de- 
gree of non-randomness is considerable in that in- 
dividuals coming from such events and belonging to 
the deficient class are recovered only about one- 
third as frequently as those which were reported 
earlier to be in excess. This degree of preferential 
production of one type of gamete versus another is 


the highest thus far reported in the results from 
studies of genetic constitutions which are subject to 
this kind of non-randomness. 

However, the events which must take place in or- 
der for non-randomness to operate, were found to 
occur relatively infrequently. In addition, a dis- 
crepancy between the two classes of the magnitude 
found in the earlier experiments was not apparent 
from the results of the present studies. An inter- 
pretation of these observations is made which at- 
tempts to relate the two causally. 

From an analysis of the results, some new regu- 
lationships were found which bear on the general 
problem of chromosome behavior during meiosis. 


Microfilm copy of complete manuscript of 139 | 
pages, $1.74. Enlargement 6” x 8”, 10¢ per page. 
Library of Congress card number MicA53-2228, 








CUMULATIVE AUTHOR AND SUBJECT INDEXES 


The following pages contain the names and titles of all doctoral dissertations 
abstracted in DISSERTATION ABSTRACTS, Vol. XIII, 1953 and in special volumes 
prepared for The Pennsylvania State College and Colorado State College of Education. 
For the Massachusetts Institute of Technology dissertations are listed by author, title 
and subject only in the Index Volume of Dissertation Abstracts, XIII, No. 6, 1953. All 
may be identified by the initials listed below, volume numbers and page numbers on 
which their abstracts appear. 


(P.S.) ABSTRACTS OF DOCTORAL DISSERTATIONS, Vol. XV, 1953 Pennsylvania 
State College, State College, Pennsylvania. 


(C.S.) ABSTRACTS OF FIELD STUDIES FOR THE DEGREE OF DOCTOR OF 
EDUCATION, Vol. XIV, 1953 Colorado State College of Education, Greeley, 
Colorado. 


(M.I.T.) ABSTRACTS OF THESES ACCEPTED IN 1951-52, Massachusetts Institute 
of Technology, Cambridge, Massachusetts. The abstract volume and micro- 
film reproductions of theses may be obtained by writing to the Office of 
Publications, Room 14-N233, Massachusetts Institute of Technology. 


(XIII) The various numbers of DISSERTATION ABSTRACTS may be identified by 


the following page numbers: 


Volume XIII, No. 1 ... pages 1-141 
Volume XIII, No. 2... pages 143-276 
Volume XIII, No. 3... pages 277-458 
Volume XIII, No. 4... pages 459-609 
Volume XIII, No. 5... pages 611-926 
Volume XIII, No. 6... pages 927-1396 


During the year 1953, the following institutions submitted theses and abstracts 
which were published in Volume XIII of DISSERTATION ABSTRACTS. The names of 
The Pennsylvania State College and Colorado State College of Education have also been 
included in this list even though they publish separate volumes: 


University of Arizona University of Michigan 
University of Arkansas Michigan State College 
Bradley University University of Minnesota 
Brown University University of Missouri 
Bryn Mawr College New York University 
University of Buffalo Northwestern University 
Clark University University of Notre Dame 
Colorado State College of Education University of Pennsylvania 
Columbia University Pennsylvania State College 
University of Connecticut Princeton University 
Florida State University Stanford University 
University of [llinois Vanderbilt University 
Indiana University Virginia Polytechnic Institute 
State University of Iowa University of Washington 
University of Kansas Wayne University 

Lehigh University Yeshiva University 





AUTHOR INDEX 


A 


ABBOTT, Agatin Townsend. The geology of the northwest por- 
tion of the Mt. Aix Quadrangle, Washington. XIII, 1154. 

ABDEL-AKHER, Mahmoud A. O. The constitution of glycogen. 
XII, 166. 

ABRAMS, Arnold. Effects of group therapy upon certain per- 
sonality characteristics of a selected group of institution- 
alized male sex offenders. XII, 114. 

ACKERMAN, Bernard. Naturally occurring fat acids and their 
derivatives. IIL. Vapor pressures and refractive indices of 
the binary mixtures: (a) Methyl caprylate-methyl caprate, 
(b) Methyl palmitate-methyl stearate, (c) Methyl stearate- 
methyl oleate. (P.S. XV), 1. 

ACKERMAN, Gene Franklin. A comparative study of teacher 
and pupil ratings of personality traits of boys and girls of 
Stark County as compared with results of objective tests. 
XIII, 696. 

ACTON, Winser Paul. The preparation and correlation of 
physical properties of some high molecular weight hydro- 
carbons. (P.S. XV), 148. 

ADAMS, Donald Knapp. Studies in allegory in the works of 
Charles Dickens. XIII, 1190. 

ADEE, Donald Dwight. The effect of environmental tempera- 
ture on heart rate, deep body temperature, and performance 
in swimming. XIII, 713. 

ADELSON, Howard Laurence. Roman monetary policy from 
Diocletian to Heraclius. XII, 376. 

ADISESHIAH, Helen Esther Mary. A teacher training program 
for the children of independent India. XIII, 1030. 

ADOLF, Leonard Allen. The operation of the English navigation 
system in colonial Pennsylvania, 1681-1750: a case study. 
XII, 771. 

AGGARWAL, Om Prakash. Bayes and minimax procedures in 
sampling from finite populations. XII, 822. 

AGYEMAN-DICKSON, John de’Graft Duah. See Dickson, John 
de’Graft Duah Agyeman. 

ALBRIGHT, Robert William. The international phonetic 
alphabet: Its backgrounds and development. XIII, 267. 

ALEGNANI, William Charles. Factors affecting the ratios of 
gases produced during the digestion of sludge. XIII, 5. 

ALEXANDER, Joseph Eugene. Intermediate-frequency ampli- 
fiers using type-A transistors. XIII, 1134. 

ALEXANDER, Roger Gordon, Jr. Geology of the Whitehall 
area, Montana. XIII, 537. 

AL-HAKIM, Mohamed Bahij. Conglomeration and dispersion 
effects of ultrasonic vibrations as applied to some sanitary 
engineering problems. XIII, 1146. 

ALI, Syed Aejaz. Theoretical and experimental stress analyses 
of common mechanisms in farm machinery. XIII, 525. 

ALLEN, Harold Frederick. Engineering applications of the 
theory of time-dependent elasticity. XIII, 739. 

ALLEN, Ralph Kenneth. Milton’s creative Unitarianism. 

XII, 791. 

ALLEN, Robert Day. Fertilization and artificial activation in 
the egg of the surf-clam, Spisula solidissima. XIII, 913. 

ALLEN, Ross Marvin. Verticillium wilt of cotton: Studies 
of possible seed transmission. XIII, 463. 

ALLISON, John Everett. Growth of transplanted tissues 
derived from normal and overripe eggs. XIII, 454. 

ALLYN, Nathaniel Constantine. European immigration into 
Canada, 1946-1951. XIII, 771. 

ALONSO, Darwin. A comparative study of the metabolism of 
leucocytes from guinea pigs and rats. XIII, 281. 

ALTMAN, Samuel P. G. Achievement in shorthand learning: 
As measured by the transliteration of shorthand notes by 
high school pupils after one year’s instruction in elemen- 
tary Pitman shorthand conducted by three different methods 
of teaching. XIII, 494. 

AMEND, Victor Earl. The development of John Galsworthy as 
a social dramatist. XII, 385. 

AMER, Hamed Hassanein. The vapor-liquid equilibrium of the 
system methanol-ethanol-acetone and its component binaries 
XIII, 207. 

AMES, Davis Wason. Plural marriage among the Wolof in the 

- Gambia: With a consideration of problems of marital adjust- 
ment and patterned ways of resolving tensions. XIII, 622. 





AMIN, Fouad Yehia. A study of the influence of certain nutri- 
ents on the growth and flowering of Hyacinthus orientalis 
Linn, XII, 1. 

ANANTHANARAYANAN, Narayana lyer. Sintering of ultra- 
fine ferromagnetic powders. XIII, 751. 

ANDERSON, Augustus Edwin. Theory of fancy and imagination 
in English thought from Hobbes to Coleridge. XIII, 226. 

ANDERSON, George L. Charles Gildon's A New Rehearsal, or 
Bays the Younger: edited with an introduction and notes. XIII, 
231, 

ANDERSON, George W., Jr. Time and directional dependence of 
the flux of primary heavy nuclei. XIII, 1230. 

ANDERSON, Herbert Adolph. Analysis of content of woodwork- 
ing textbooks based on research findings of the forest products 
laboratory. XIII, 1108. 

ANDERSON, Miriam M. A manual of physical education activities 
for rural school teachers of Northern Illinois. XIII, 1078. 

ANDREASEN, Arthur Albinus. Anaerobis nutrition of 
Saccharomyces cerevisiae. XIII, 851. 

ANDREWS, Edward Arnold. Seedling blights and root rot of 
forage grasses. XIII, 962. 

ANDREWS, Gladys. A study to describe and relate experiences 
for the use of teachers interested in guiding creative rhythmic 
movement. XIII, 33. 

ANDREWS, Henry Lucian. A descriptive and analytical study of 
population redistribution in Alabama, 1930 to 1950. XIII, 1289. 

ANDREWS, Stuart Robinson. Western red rot of ponderosa pine. 
XIII, 940. 

ANNABLE, Patricia Chisholm. La Prise d’Orange, an old 
French chanson de geste edited from the manuscript of 
Boulogne-Sur-Mer. XIII, 88. 

ANNIS, Martin. A cloud-chamber study of the secondary 
particles from penetrating showers. M.I.T. 51/52, 138. 

ANSON, Bert. The fur traders in Northern Indiana, 1796-1850. 
XI, 772. 

ANTON, Hector Roque. A critical evaluation of techniques of 
analysis of the flow of business funds. XIII, 1014. 

ANTON, John Richard. Heat transfer in a fluidized solids 
system. XIII, 359. 

APPEL, Robert Martin. A phytochemical investigation of 
Digitalis ferruginea. XIII, 996. 

APPLEGARTH, Arnold George. The anatomy of the cephalic 
region of a centipede Pseudolithobius megaloporus (Stuxberg) 
(Chilopoda). XII, 272. 

ARADER, Harry F. American novelists in Italy: Hawthorne, 
Howells, James, and Crawford. XIII, 791. 

ARCE, Nellie Esther Sanchez. Contribucion 4l estudio del tema 
de la muerte en la poesia éspanola del siglo XVI. XIII, 1191. 

ARCHER, Wesley Lea. Synthesis of potential antiviral com- 
pounds. XIII, 976. 

ARMSTRONG, Hubert Coslet. The relationship of the auditory 
and visual vocabularies of children, XIII, 716. 

ARN, Elmer Howard Robert. The prediction of academic suc- 
cess in ten selected science areas at the University of 
Washington. XIII, 495. 

ARNOLD, James Alden. John Milton’s masque: An historical 
and critical study of Comus. XIII, 385. 

ARTHAUD, Raymond Louis. Live animal scores and split 
carcass measurements as indicators of carcass value in 
swine. XIII, 930. 

ARULANANTHAM, Ratnabai. The supplementary effect of 
protein and amino acids on the “poor rice diet” of South 
India. XIII, 968. 

ATHERTON, Audrey Lorraine. A study of the undergraduate 
educational counseling services in the School of Education, 
Florida State University. XIII, 697. 

ATTREE, Richard Willoughby Alec. Ionic solvation energies. 
XIII, 481. 

AU, Li tang. The effects of knee braces on the economy of 
rigid steel frames. XIII, 206. 

AVERS, Charlotte Jo. Biosystematic studies in the genus 
Aster. XIII, 640. 

AXELROD, Herman C. Bilingual background and its relation 
to certain aspects of character and personality of elementary 
school children. XIII, 1245. 

AYER, Frederic Lyman. An analysis of certain community 
characteristics related to the quality of education. XII, 188. 























AUTHOR INDEX 


B 


BABER, Eric R. A critical appraisal of internship theories 
and practices relating to the professional preparation of 
educational administrators. XIII, 504. 

BABINEAU, Alexis Adrian. A method of analysis for loosely 
bound sulfur. XIII, 660. 

BACHE, William Benjamin. The functions of characters in 
fiction. (P.S. XV), 423. 

BADGER, William Vernon. A systematic analysis of the 
United States Supreme Court cases dealing with education: 
1790-1951. XIII, 510. 

BAILEY, Kenneth K. The antievolution crusade of the nineteen- 
twenties. XIII, 1169. 

BAILLIE, Andrew D. Devonian system of the Williston basin 
area. XIII, 1155. 

BAILLIF, Ernest Allen. An investigation of methods of 
predicting the performance of automatic controls. XIII, 1139. 

BAIN, Jack M. A rhetorical criticism of the speeches of 
James A. Reed. XIII, 1297. 

BAJZA, Charles C. Powder River Basin: A study in regional 
geography. XIII, 535. 

BAKALAR, Israel David. Diffusion in iron and iron-titanium 
alloys. M.I.T. 51/52, 120. 

BAKAMIS, William A. The supervision of industrial arts: 

A text for use in college teacher-training classes. XIII, 520. 

BAKER, Arthur, III. Pyrometasomatic ore deposits at 
Johnson Camp, Arizona. XIII, 759. 

BAKER, Robert William. The acquisition of verbal concepts 
in schizophrenia: A developmental approach to the study of 
disturbed language behavior. XIII, 870. 

BALCOM, Donald M. An attempted synthesis of @ - homo- 
chelidonine. XIII, 664. 

BALDRIDGE, Robert Crary. The metabolism of ergothioneine 
in the animal organism. XIII, 301. 

BALDWIN, George Benedict. Industrial relations in the 
British coal industry; A study of economic salvation in a 
context of social reform, and vice versa. M.I.T. 51/52, 68. 

BALE, John Christian. The place of Chaucer in sixteenth 
century English literature. XIII, 1181. 

BALLARD, Robert George. Some determinants of the expecta- 
tions that one person states for the future performance of 
another person. XIII, 115. 

BALLMER, Gordon Wieland. The microdistribution of some 
proteolytic enzymes in the gastric mucosa of several 
American turtles. XII, 913. 

BARAK, Anthony Joseph. The identification of the carbohy- 
drate and lipid constituents of the lipoprotein from cellular 
nuclei. XIII, 969. 

BARBER, George Stanley. The musical criticisms of Bernard 
Shaw. (P.S. XV), 427. 

BARBERET, Gene Joseph. Resignation and liberation in the 
novels of Charles-Louis Phillippe. XIII, 386. 

BARD, Morton. The relationship of the personality factor of 
dependence to psychological invalidism in women following 
radical mastectomy. XIII, 716. 

BARKER, Paul Raymond. Cosmic ray electrons at altitudes 
from sea level to 14,000 feet. XIII, 414. 

BARKER, Roy Jean. Effect of temperature on absorption and 
detoxification of DDT in Musca domestica L. XIII, 454. 

BARKER, William George. An in vitro study of the proliferative 
capacity in the woody stele of Tilia americana L. XII, 286. 

BARLOW, David O. The synthesis of compounds related to 
heptalene. XIII, 309. 

BARNA, Bohdan. Derivatives of substituted 4 - piperidones. 
XIII, 315. 

BARNES, Douglas. Biology, ecology, and distribution of the 
leafhoppers Dalbulus elimatus (Ball) and Dalbulus maidis 
(DeL. & W.), two known vectors of the virus causing corn 
stunt in Mexico. XIII, 272. 

BARNES, John R. The blood chemistry of Newcastle disease 
in poultry. P.S. XV, 5. 

BARON, Samuel Haskell. George Plekhanov and the “Eman- 
cipation of Labor” group, 1883-1894. XIII, 80. 

BARONE, Ralph Peter. Reactions of cyclic ketones with 
amines and sulfur. XIII, 174. 

















1323 


BARR, Thomas A. Jr. Anomalous osmotic pressures of 
polymer solutions as measured in a metal membrane 
osmometer. XIII, 837. 

BARR, William Monfort. The capital need and taxpaying 
ability of Indiana public schools. XIII, 1058. 

BARRAR, Richard Blaine. Some estimates for the solutions 
of linear parabolic equations. XIII, 402. 

BARRETT, Herbert Carroll. Black rot resistance in grapes. 
XIII, 2. 

BARRETT, James Martin. Studies on Actinosphaerium 
eichhorni Ehrenberg with special reference to its nuclear 
division, plasmotomy and food habits. XIII, 1308. 

BARROW, Thomas Davies. Mesozoic stratigraphy and 
structural history of the East Texas Basin. XII, 759. 

BARTELL, Lawrence Sims. The design and construction 
of an electron diffraction unit for gases and its application 
to argon. XIII, 294. 

BARTHOLOMEW, Edward Langdon, Jr. The tensile behavior 
of mild steel at controlled temperatures and constant true 
strain rates. M.I.T. 51/52, 120. 

BARTLETT, David E. Bovine venereal trichomoniasis: 
Diagnosis, incidence, and treatment of the infected bull. 

XIII, 957. 

BATEMAN, Herman Edward. The election of 1944 and 
foreign policy. XIII, 543. 

BATIE, Harriett Virginia. A diagnostic and prognostic analysis 
of selected factors in teacher training at the University of 
Washington. XIII, 725. 

BATTISTO, Jack Richard. A study of the effect of ultra-violet 
irradiation on immune rabbit serums and hypersensitive 
human serums. XIII, 628. 

BAUER, Karl Jack. United States naval operations during the 
Mexican War. XIII, 1170. . 

BAUGHMAN, Ernest W. A comparative study of the folktales 
of England and North America. XIII, 754. 

3AUGHMAN, John Joseph. The political banquet campaign 
in France, 1847-1848. XIII, 773. 

BAUM, Celia F. A study of the effect of a course in community 
work experience on the ability of prospective teachers to 
discern the climate of democratic group leadership. XIII,1030. 

BAUMGARDT, John Philip. A study of Fusarium wilt resistance 
in tomato plants. XIII, 962. 

BAVISOTTO, Vincent Stephen. The properties of peroxidizing 
substances in extracts of pork adipose tissue. P.S. XV, 9. 

BEACH, Eugene Huff. Angular distribution studies of 
p31(q p)p 2* reactions. XIII, 418. 

BEACH, Lowell William. A study of the supervisory leadership 
of the elementary principal. XIII, 331. 

BEALE, Alvin Francis, Jr. The heat of vaporization of mercury. 
XIII, 295. 

BEALL, Otho Thompson, Jr. Cotton Mather’s knowledge of 
medicine. XIII, 220. 

BEATTY, John Louis. Napoleon and the governance of non- 
French subject peoples. XIII, 773. 

BEATY, Edgar. Developing criteria for the selection of 
directing teachers with particular references to a secondary 
program 6f off-campus internship at Florida State University. 
XIII, 698. 

BEBB, Aldon McKee. A study of two methods of teaching 
higher decade addition. XIII, 730. 

BECK, James William. A macroeconomic approach to distribu- 
tion theory. XIII, 691. 

BEDWELL, Norman W. A survey of industrial or training 
schools in four selected southern states. XIII, 1031. 

BEHRNS, Vernon N. Some mathematical aspects of operations 
research. XIII, 559. 

BEICHL, George J. Dissolution of copper in carbon tetra- 
chloride-amine systems. XIII, 670. 

BEILIN, Harry. Factors affecting occupational choice in a 
lower socio-economic group. XIII, 115. 

BELASCO, Simon. The phonetic basis of French rime: An 
articulatory, acoustic auditory study of rime preferences. 
XIII, 803. 

BELDO, Leslie Allen. A multiple classification study of 
phrasing attitude statements. XIII, 1246. 

BELL, Emily Jane. A physiological study of Chlamydomonas 
chlamydogama Bold. XIII, 628. 

















1324 


BELL, Howard Holman. A survey of the Negro convention 
movement, 1830-1861. XIII, 1166. 

BELL, Ross Taylor. A new classification for the suborder 
adephaga. XIII, 1308. 

BEN, Victor Ralph. The systhesis and properties of bicyclo- 
[3, 3, 0] -octa-3, 7-diene-2, 6-dione the tautomer of 
1, 4-dihydroxypentalene. XIII, 310. 

BENBEN, John Stephen. Changing concepts of school adminis- 


tration as revealed in city school surveys 1920-1950. XII, 1059. 


BENDEL, Warren Lee. A double-focusing magnetic spec- 
trometer, radiations from Ag*~”’ and other activities. 
XIII, 419. 

BENESCH, Samuel Eli. Theory of non linear integral 
equations with complex-valued singular kernels. XIII, 1206. 
BENNETT, Edith Becker. The relationship of group discussion, 
decision, commitment and consensus to individual action. 

XIII, 444. 

BENNETT, Paul Esmond. A critical edition of A Knack to 
Know A Knave. XIII, 226. 

BENSON, Norman Gustaf. The relationship among certain 
ecological conditions and trout populations in the Pigeon 
River. XIII, 914. 

BERG, Kenneth Bernard. Objectivity and relevance in account- 
ing evidence. XIII, 30. 

BERG, Robert William. Some relationships of several body 
measurements to meat yield and reproductive performance 
in turkeys. XIII, 459. 

BERGERON. Wilbur Lee. An analysis of the relationship 
between selected characteristics and academic success of 
freshmen at the University of Arkansas. XIII, 505. 

BERKOWITZ, Raymond S. Certain equivocation criteria in 
the optimum design of linear communication systems. 

XIII, 77. 

BERLOW, Nathan. Psychosexual indicators on the Rorschach 
test. XIII, 429. 

BERMAN, R. Edward. The use of psychological tests in 
guidance and education with particular reference to pros- 
pective techniques. XIII, 1085. 

BERNATOWICZ, Albert John. Seasonal changes in the marine 
algal flora of Bermuda. XIII, 287. 

BERNSTEIN, Abraham Alexander. Differences in verbal 
responses in approval and disapproval. XIII, 430. 

BERNSTEIN, Louis R. A study of group status as a factor in 
inter-group conflict: An analysis of institutionalization of 
disputed areas of relationship between labor and manage- 
ment as seen through a study of the emergence and develop- 
ment of the Dress Industry Placement Unit of the New York 
State Employment Service. XIII, 131. 

BESSERMAN, Marion. A study of the aqueous solutions of the 
pesitional isomers of sodium dodecanesulfonate as colloidal 
electrolytes. XIII, 481. 

BETTENCOURT, William Leal. A source book of materials 
relating to the teaching of mechanical drawing as a graphic 
language. XIII, 496. 

BETTINA, Albert Anthony. The development of vocational- 
industrial education in New Mexico. XIII, 1032. 

BIEHLER, Robert Frederick. An analysis of free painting 
procedures as used with preschool children. XIII, 1254. 

BIGELOW, Wilbur Charles. An investigation of the relationship 
of the oleophobic properties to the arrangement of the mole- 
cules in fatty acid films adsorbed from solution. XIII, 295. 

BIGGLE, Lloyd, Jr. The masses of Antoine Brumel. XIII, 831. 

BILLINGS, Donn. Industrial cooperative education and training 
for New York State high schools. XIII, 1109. 

BILLINGTON, Wilbur T. Income in the tenth federal reserve 
district: A study in economic development. XIII, 181. 

BINKLEY, Max Arthur. Published financial statements as 
instruments of communication. XIII, 1021. 

BINTASAN, Luen. The analysis and design of filters for 
pulse reception. XIII, 1136. 

BIRD, Kermit M. An economic analysis of the frozen food 
locker industry in Pennsylvania, fiscal year 1949. P.S. XV, 89. 

BIRKHEAD, Guthrie Sweeney, II. The field committees of the de- 
partment of the interior. XIII, 580. 

BISHOP, Robert Frederick. The effect of lime on the chemical 
composition of a Charlottetown fine sandy loam and the ef- 
fect of several amendments on its content of water-soluble 
boron as shown by soil and plant analyses. XIII, 617. 








AUTHOR INDEX 


BJORAKER, Walter T. A study of upper classmen in vocational 
agriculture to identify certain factors associated with the 
level of desire to refnain on the farm. XIII, 189. 

BLACK, Ben Wathen. The Book of Sir Thomas Moore: A 
critical edition. XIII, 1182. 

BLACK, John Davies. The interpretation of MMPI profiles of 
college women. XIII, 870. 

BLACK, Marian Watkins. Laboratory experiences for under- 
graduates in secondary education in selected, Florida, 
teacher-education institutions. XIII, 1098. 

BLAIR, Harry Walter. A factor analytic study of the social 
behavior of schizophrenics. XIII, 586. 

BLANK, John Moulton. Zeeman effect data and classification 
of the first spark spectrum of dysprosium. M.I.T. 51/52, 139. 

BLISS, Charles Perry. Economics of the department store 
market. XIII, 487. 

BLISS, George Clarkson. The administration of public school 
salary schedules in selected cities in California. XIII, 196. 

BLISS, William H. Photography in secondary schools: A study 
of photography in general education with special emphasis on 
the advantages of its integration with industrial arts subjects. 
XIII, 1032. 

BLOCK, Melvin August. A study of renal hemodynamics with 
emphasis on the influence of the renal nerves. XIII, 541. 

BLOCK, William Ellis. A study of somatopsychological rela- 
tionships in cerebral palsy children. XIII, 1254. 

BLODGETT, Harriet Eleanor. An experimental approach to the 
measurement of self evaluation among adolescent girls. XIII, 871. 

BLUM, John Leo. The ecology of algae growing in the Saline River, 
Michigan, with special reference to water pollution. XIII, 641. 

BOBLITT, Robert LeRoy. The synthesis of some esters of some 
new N-alkyl p-carboxy-benzamidines. XII, 997. 

BOEHMLER, Richard McDowell. A quantitative study of the 
extensional definition of stuttering with special reference to 
the audible designata. XIII, 1298. 

BONILLA-SOTO, Orlando. Selective lysis of Brucella cultures 
by an obligate bacteria-feeding amoeba. XIII, 282. 

BOOTON, Richard Crittenden, Jr. Nonstationary statistical theory 
associated with time varying linear systems. M.I.T. 51/52, 78. 

BOREN, Henry Charles. The reform program of the Livii Drusi 
tribunes 122 B.C. and 91 B.C. XIII, 81. 

BORESI, Arthur Peter. A refinement of the theory of buckling 
of rings under uniform pressure. XIII, 1144. 

BORMANN, Ernest Gordon. A rhetorical analysis of the national 
radio broadcasts of Senator Huey P. Long. XIII, 1299. 

BOSCH, Gerald. A study of some of the factors that influence 
the selection of public school superintendents and high school 
principals in Michigan. XIII, 190. 

BOTWINICK, Jack. Stimulus generalization of human voluntary 
responses: The relationship between amount of training and 
generalization of visual stimuli varied in the size dimension. 
XIII, 1269. 

BOUCHAL, Alexander W. Naturally occurring fat acids and their 
derivatives. V. Evaluation of saponification equivalent, re- 
fractive index, density, and viscosity as quantitative methods for 
the determination of the individual components of several known 
mixtures of fat acid methyl esters. (P.S. XV), 14. 

BOULGER, John Richard. The generalized distance function and 
differential aptitude testing. XIII, 254. 

BOUNOUS, Blaine Lavon. A follow-up study of the graduates of 
the Missouri School for the Deaf, 1930-1952. XIII, 1033. 

BOWERS, Richard Charles. The aging of colloidal and 
flocculated silver bromide. XIII, 998. 

BOWERS, William Edgar, Jr. The poetry of Sturge Moore. XIII, 
803. 

BOYD, Gertrude A. An investigation of the difficulties encoun- 
tered and the methods used by pupils of the University of 
Wyoming Elementary School in identifying strange printed 
words. C.S. (Field Study No. 1) XIV, 1. 

BOYD, Malcolm Robert. The reflex traveling wave klystron. 
XIII, 530. 

BOYD, Robert Dean. Reading retardation as related to person- 
ality factors of children and their parents. XIII, 872. 

BOYLE, Rena Ethel. A study of programs of professional edu- 
cation for teachers of nursing in nineteen selected universities. 
XIII, 520. 








AUTHOR INDEX 


BOZEMAN, Samuel Richmond. The physiology of the genus 
Bacillus. A study of the metabolism of certain members of 
the genus Bacillus in relation to their ability to ferment 
glucose, d- and l-arabinose. XIII, 949. 

BRACK, Harold Arthur. Ernest Fremont Tittle’s theory and 
practice of preaching. XIII, 1299. 

BRACKMANN, John Fred, Jr. The role of muscle potentials in 
transfer of training. XIII, 1270. 

BRADBURY, William Chapman, Jr. Racial discrimination in 
the federal service: A study in the sociology of adminis- 
tration. XIII, 131. 

BRADDOCK, LeRoy I. The structure of the 2,4,-dinitro- 
phenylhydrazones. P.S. XV, 152. 

BRADFIELD, Luther E. The extent to which supervisory 
practices in selected elementary schools of Arkansas are 
consistent with generally accepted principles of supervision. 
XIII, 1110. 

BRADLEY, Erwin Stanley. Post-bellum politics in Pennsyl- 
vania, 1866-1872. P.S. XV, 450. ; 

BRADLEY, John Ashmore. Park Ridge Manor, Illinois: An 
analysis of the problems of an unincorporated settlement in 
the urban fringe. XIII, 1148. 

BRAINERD, Carol P. Nonfederal governments and their 
growth,1909-1948: A study of the employment and pay rolls 
of state and local governments. XIII, 1010. 

BRAND, Robert A. The calorimetric determination of the 
adsorption energy of gases on solid surfaces. XIII, 160. 

BRAND, Werner E. Competencies possessed by secondary 
school students and college students in arithmetical funda- 
mentals and verbal problems. C.S. (Field Study No.1) XIV, 8. 

BRANT, John W. A. Morphology and albumen secretion of the 
avian oviduct as controlled by sex hormones. XIII, 277. 

BRASTED, F. Kenneth. A study of the extent, nature and 
problems of the relationships between industry and education 
in Connecticut during the first half of the twentieth century. 
XIII, 496. 

BRASURE, Donald Eugene. Carboxylate ion displacement in 
esters of dimesitylcarbinol. XIII, 977. 

BRAZEAU, Paul. Studies on the renal tubular secretion of 
potassium and thiosulfate in the dog. XIII, 244. 

BRAZZELL, Harry McGinnis. The determination of arsenic 
as arseni-12-tungstate. XIII, 661. 

BREKKE, Arnold. Development of agricultural policy. XIII, 182. 

BRENNAN, James Norton. The determination of internal 
friction. P.S. XV, 416. 

BRENNAN, Maynard James, O.S.B. Organic unity: The principle 
and its application in the criticism of Coleridge. XIII, 792. 
BRENNAN, Thomas J. Pottery for the industrial arts teacher. 

XIII, 1033. 

BRETT, William John. Persistent diurnal rhythmicity in 
Drosophila emergence. XIII, 1309. 

BRIGHTON, Gerald David. Social responsibilities of public 
accountants. XIII, 329. 

BRITTAIN, W. Lambert. Experiments for a possible test to 
determine some aspects of creativity in the visual arts. 

P.S. XV, 277. 

BROACH, Wilson J. Kinetics of the removal of bromine from 
organic molecules and ions by silver ions and by thiosulfate 
ions. XIII, 175. 

BROBST, Donald Albert. Geology of the Plumtree area, 
Spruce Pine district, North Carolina. XIII, 1156. 

BROCKETT, Oscar Gross. Satire in English drama, 1590-1603. 
XIII, 783. 

BROOKS, Samuel Stewart. The delineation of character in the 
Argonautica of Gaius Valerius Flaccus. XIII, 550. 

BROSTOFF, Seymour M. The social and political views of 
Samuel Harrison Smith. XIII, 33. 

BROWN, Alan Scouler. William Eden and the American 
Revolution. XIII, 774. 

BROWN, Allen Bischoff. W. Somerset Maugham as a novelist. 
XIII, 804. 

BROWN, Billings. The isomerization of cyclopropane on 
platinum® alumina catalysts. XIII, 999. 

BROWN, Donald Peyton. Prevention of frost damage in orchards 
by using wind machines to utilize temperature inversion with 
and without petroleum burners. XIII, 526. 

BROWN, Emory John. Elements associated with activity and 
inactivity in formal organizations. XIII, 605. 





1325 


BROWN, Ian A. Cerebro-hepatic relationships. XIII, 637. 

BROWN, Irwin. Abstract and concrete behavior of dysphasic 
patients and normal subjects on the Goldstein-Scheerer 
tests. XIII, 908. 

BROWN, James Hughes’ Electron capture by protons passing 
through a gas of hydrogen molecules. XIII, 1231. 

BROWN, Karl Leslie. Electro-disintegration of CuS3 . zn 94 
Agl09, and Ta181. XIII, 843. 

BROWN, LeRoy C. Techniques employed by teachers to 
stimulate interest in reading in the primary grades. XIII,1111. 

BROWN, Ralph Henry. La Chouannerie in French Literature: 
The evolution of a literary theme, 1829-1939. XIII, 88. 

BROWN, Robert James Sidford. The experimental determina- 
tion of differential cross section for the elastic scattering 
of deuterons by helium-three as a function of scattering 
angle and incident deuteron energy. XIII, 1231. 

BROWN, Walter Nelson. Developmental morphology of 
pericarp blistering in sweet corn (Zea mays L.) XIII, 3. 

BROWN, William Henry. An investigation of the relationship 
between idiopathic epilepsy and peripheral motor activity. 
XIII, 587. 

BROWNE, James Corbett. The actions of acids on alkylidene- 
bis-amines II. Formation of amino-ethers and of acetals. 
XIII, 665. 

BRUBAKER, Carl Hess, Jr. Anhydrous lower halides of 
niobium and tantalum. M.I.T. 51/52, 29. 

BRUBAKER, Robert Stewart. An experimental investigation 
of speech disturbance as a function of the intensity of delayed 
auditory feedback. XIII, 137. 

BRUCE, Martin Marc. The importance of certain personality 
characteristics, skills and abilities in effectiveness as a 
factory foreman. XIII, 116. 

BRUCE, William John. The contribution of eleven variables 
to the prognosis of academic success in eight areas at the 
University of Washington. XIII, 505. 

BRUCE, Willis Nels. Laboratory and field evaluation of factors 
affecting the performance of fly repellents. XIII, 1309. 

BRUELL, Jan H. Visual egocentric localization: an experi- 
mental study. XIII, 881. 

BRUNE, Arthur William. Application of dimensional analysis 
to the control of strata surrounding a mine opening. P.S. 
XV, 505. 

BRUTON, James Donald. A kinetic study of the Beckmann 
rearrangement of some alkyl-substituted acetophenones. 
XIII, 977. 

BRYAN, Daniel Vance. Samuel Butler: Creative evolution in 
literature. XIII, 1191. 

BRYANT, Burl E. Formation constants of some metal com- 
plexes of tropolone and its derivatives. P.S. XV, 155. 

BRYANT, Spurgeon Quinton. Leisure time activities and in- 
terests of high school students of the Lanier School. C.S. 
(Field Study No. 1) XIV, 12. 

BUCHWALD, Alexander Miller. Studies in motivation and con- 
flict in the rat. XIII, 255. 

BUCKHAM, James Andrew. A fundamental study of spray 
drying. XIII, 1123. 

BULL, Fred Warren. Fundamental factors affecting the 
performance characteristics of a centrifugal molecular 
still. XIII, 527. 

BURIN, Frederic Siegfried. The rule of law in German consti- 
tutional thought: A study in comparative jurisprudence. 

XIII, 424. 

BURKE, Harold W. The petrography of the Mariana limestone, 
Tinian, Mariana Islands. XIII, 760. 

BURMESTER, Mary Alice Horswill. The construction and 
validation of a test to measure some of the inductive aspects 
of scientific thinking. XIII, 190. 

BURNHAM, Walter E. United Nations materials and instruction 
in public high schools in Indiana. XIII, 497. 

BURNS, Kay Neil. A study of the transient response of a single 
point non-linear servomechanism. XIII, 71. 

BUSCH, Phillip Maxwell. Geographical aspects of petroleum 
transportation with special reference to the Upper Mississippi 
Valley. XIII, 1149. 

BUSH, Spencer Harrison. An investigation of the isothermal 
temper embrittlement of a 5140 steel. XIII, 752. 

BUTLER, William Albert. Photodisintegration of Mo92 and 
Mo!l00, xIII, 105. 








1326 


BUTOW, Robert Joseph Charles. Japan’s decision to surrender: 


A study in policy evolution. XIII, 221. 

BUTTON, Alan DeWitt. An inquiry into the psychological ef- 
fects of adrenocorticotrophie hormone administration. 
XIII, 873. 

BUTTREY, Benton Wilson. Studies on trichomonad flagellates 
of amphibia. XIII, 914. 

BUTZEL, Henry M. Jr. Genetic studies on Paramecium 
aurelia: Part I. The genic basis of mating type determina- 
tion and development in the varieties of Paramecium aurelia 
belonging to Group A. Part II. The effects of colchicine on 
Paramecium aurelia. Part III. A morphological mutant of 
variety 1 of Paramecium aurelia. XIII, 915. 

BYRNE, John Richard. Rings of n-tuples and n-ideals. 

XIII, 1206. 

BYRNE, Patrick James Sherwood. The effect of variations in 
‘montmorillonite upon the nature of montmorillonite- organic 
complexes. XIII, 1157. 

















C 


CABE, John Carl, Jr. Governmental intervention in the labor 
disputes from 1945 to 1952. XIII, 23. 

CADY, James William. A proposed uniform financial account- 
ing system for the Arkansas public schools. XIII, 197. 

CAIN, Edward Robert. The rationalist conception of freedom 
in the political theory of Bernard Bosanquet. XIII, 112. 

CAIRNS, John, Jr. Transfaunation studies on the host- 
specificity of the enteric protozoa of amphibia and various 
other vertebrates. XIII, 273. 

CALIMAN, Alvis Wayman. Personality adjustment of aging 
women. XIII, 862. 

CALLAWAY, Rolland L. The general shop: An interpretation. 

XIII, 1111. 

CALLOWAY, James Edward. Disallowances of colonial legis- 
lation, 1696-1737. XIII, 542. 

CALVERT, Seymour. Vertical, upward, annular, two-phase 
flow in smooth tubes. XIII, 738. 

CAMPAGNA, Philip Joseph. The preparation and properties 
of certain p-trialkylsilylphenyl alkyl alcohols and ketones. 
XIII, 312. 

CAMPBELL, Allen McCulloch. The quantitative aspects of 
long term adaptation in yeast. XIII, 949. 

CAMPBELL, Hugh Christie. The preparation of substituted 
cyclodctatetraenes and bicyclo [3.3.0] -1(5)-octen-2-one. 
M.I.T. 51/52, 30. 

CAMPBELL, Lee Lewis. A study of leadership competencies 
developed by educational administration courses at New 
York University. XIII, 34. 

CANNEY, Frank Cogswell. Some aspects of the geochemistry 
of potassium, rubidium, cesium, and thallium in sediments. 
M.I.T. 51/52, 95. 

CANTONI, Louis Joseph. A follow-up study of the personal 
adjustment of the subjects who participated in the 1939- 
1943 Flint, Michigan, guidance demonstration. XIII, 352. 

CANTOR, Robert Lloyd. A study of the industry and field of 
plastics as a creative medium for avocational and vocational 
used of the layman: An analysis of an area of technology 
and the production of new materials and relationships. 

XIII, 497. 

CANTWELL, Edward Norton, Jr. Compressible fluid flow 
through rectangular shaped passages of varying cross- 
section bounded by three plane walls. XIII, 1139. 

CAPPEL, Edith. The reception of Gerhart Hauptmann in the 
United States. XIII, 89. 

CARILLO, Edith Maria. Relationship of certain personality 
characteristics to the school-related problems of junior 
high school pupils. XIII, 331. 

CARLSON, Aubrey Axel. Research for the development of a 
series of slides for use in the teaching of a college course 
in school buildings. C.S. (Field Study No. 2) XIV, 17. 

CARLSON, Carl Raymond. A study of the relative effectiveness 
of lecture and directed discussion methods of teaching tests 
and measurements to prospective air force instructors. 
XIII, 1112. 

CARPENTER, Edmund Snow. Intermediate period influences 
in the Northeast. XIII, 623. 


AUTHOR INDEX 


CARPENTER, Finley. The effect of differential reinforcement 
on concept formation. XIII, 717. 

CARR, John Weber, III. A direct method of solution of the 
Schrédinger eigenvalue problem by a high-speed digital 
computing machine. M.I.T. 51/52, 106. 

CARRELL, Jeptha Jefferson. Interjurisdictional agreements 
as an integrating device in metropolitan Philadelphia. XIII, 253. 

CARRELL, Thelma Ruth. The role of Ignacio Manuel Altamirano 
in El Renacimiento. XIII, 387. 

CARRUTH, Wincie Ann. An analysis of motor ability and its 
relationship to constitutional body patterns. XIII, 350. 

CARSON, Robert Gordon, Jr. Consistency in rating method 
and speed of industrial operations by a group of time-study 
men with similar training. XIII, 746. 

CARTER, Hazo William, Sr. A study of winter wheat (Triticum 
vulgare) and cheat (Bromus secalinus) when grown alorie and 
when grown in combination at different populations. XIII, 1. 

CARTER, William Monroe. A study of the effectiveness of 
certain procedures and techniques used in the teaching of 
arithmetic. C.S. (Field Study No. 2) XIV, 21. 

CARTER, Willis Merle. A study of the injection refrigeration 
cycle as applied to a novel type compressor. XIII, 746. 

CASKEY, Franklin Earl. Thermal diffusion and molecular 
interaction in the critical region. XIII, 11. 

CASTLE, John F. The making of An American Tragedy. XIII, 388. 

CATSIOULAS, Evangelos John. Changing influences on Greek 
education, 1821-1951. XIII, 332. 

CAUFFIEL, Paul W. A survey of some current student personnel 
patterns dnd functions in selected land-grant colleges and 
universities in thé United States. P.S. XV, 281. 

CAUGHRAN, Alex M. The effect on language comprehension of 
three methods of presentation. XIII, 1113. 

CAVANAUGH, Robert William. The anthems in Musica Deo 
Sacra by Thomas Tomkins. XIII, 832. 

CAVERT, Henry Mead. Metabolism of carbon 13-labeled sub- 
strates and kinetics of deuterium oxide exchange in the iso- 
lated heart. XIII, 248. 

CELAURO, Francis Louis. Factors associated with the retention 
of plane trigonometry. XIII, 100. 

CHAET, Alfred B. A study of the action of heparin on proto- 
plasm. XIII, 851. 

















_CHAI, Chen Kang. The relative importance of genetic and 


environmental factors on the butterfat production of Holstein- 
Friesian cattle. XIII, 611. 

CHAN, Sai-Pak. Comparison of step-by-step methods for 
analyzing the dynamic response of structures. XIII, 363. 

CHANCE, Erika. The father’s perception of his first child. 
XIII, 588. 

CHANDLER, Kenneth Ashton. The effect of moving and non- 
moving visual stimuli upon head torsion. XIII, 862. 

CHANDLER, Robert Woodward. Ethical relativism in the 
light of contemporary American theories. XIII, 409. 

CHANG, Amos Ih Tiao. An investigation of intangible content 
in architectonic form based upon the practicality of Laotzu’s 
philosophy. XIII, 535. 

CHANG, Chung-Li. The gentry in nineteenth century China: 
Their economic position as evidenced by their share of the 
national product. XIII, 1025. 

CHANG, Kuo-Sui Laurence. Changes in British commercial 
policy in the interwar period. XIII, 1015. 

CHANG, Hsing Chien. Observations of creep in aluminum at 
elevated temperatures. M.I.T. 51/52, 121. 

CHANG, Nien-chih. Further studies of the monotron oscillator. 
XIII, 843. 

CHANG, She-wo. Problems of industrialization in densely 
populated under-developed countries. XIII, 679. 

CHAO, Shih-Chieh. Wave theory of low frequency ionospheric 
propagation. XIII, 210. 

CHAPMAN, Douglas Wilfred. Application of the phthatoyl 
blocking group to optically active amino acids. M.I.T. 51/52, 31. 

CHAPMAN, Robert Lundquist. An edition of the Middle Scots 
romance Clariodus. XIII, 382. 

CHAPPELL, Dorothy Twichell. The use of hypnosis in the 
reduction of spasticity in paraplegia. XIII, 430. 

CHAPPELL, Tolan L. A validity study of the level-of- 
abstraction index as a measure of movement within the 
topical discussion unit. XIII, 1255. 








AUTHOR INDEX 


CHARLES, Milton Ross. The development of the extracurricu- 
lum in higher education. XIII, 511. 

CHARLES, Robert Alan. French intermediaries in the trans- 
mission of German literature and culture to England, 1750- 
1815. P.S. XV, 267. 

CHARLES, Searle Franklin. Harry L. Hopkins: New deal 
administrator, 1933-1938. XIII, 954. 

CHASE, Howard Randolph. Tonality and tonal factors in the 
piano sonatas of Beethoven. XIII, 408. 


CHAVAN, Ishwar Gopal. Study of enterococci in milk. XIII, 465. 


CHEATHAM, Thomas Pope, Jr. An electronic correlator and 
its use in communication problems. M.I.T., 51/52, 78. 

CHEN, Chao-Sheng. The impact of break-even point analysis 
upon industrial management. XIII, 324. 

CHENOWETH, Ralph Waldo. The development of certain 
habits of reflective thinking. XIII, 353. 

CHENVEN, Harold. Effects of group therapy upon language 
recovery in predominantly expressive aphasic patients. 
XIII, 1247. 

CHIEN, Robert I. N. A study of tung oil price and its demand. 
XIII, 684. 

CHOU, Kuang-chun. Aerodynamic characteristics of swept- 
back wings in subsonic compressible flow. XIII, 524. 

CHOW, Tsaihwa James. The determination and distribution of 
copper in sea water. XIII, 661. 

CHRISTENSEN, Janice Evelyn. The constitutional problems of 


national control of the suffrage in the United States. XIII, 252. 


CHRISTENSON, Reo Millard. The Brannan Plan: A study in 
policy-formulating and opinion-influencing activities of the 
U. S. Department of Agriculture. XIII, 858. 

CHRISTIAN, William Kenneth. The mind of Edward Everett. 
XI, 227. 

CHRISTIANSON, George. Studies on some physical and 
chemical changes in milk in frozen storage. XIII, 654. 

CHRYSLER, Russell Loren. A study of the factors used in 
determining salesman territories by selected consumer goods 
companies located in Cincinnati, Ohio. XIII, 1016. 

CHUNG, An-min. The development of modern manufacturing 
industry in China, 1928-1949. XMIII, 319. 

CHURCHILL, Stuart Winston. Convective heat transfer from 
a gas stream at high temperature to a cylinder normal to 
the flow. XIII, 738. 

CITRON, Abraham Frederick. Experiments on answering anti- 
minority remarks. XIII, 117. 

CLAGHORN, George Stuart. Aristotle’s criticism of Plato’s 
Timaeus. XIII, 242. 

CLARK, David Ellsworth. A pyridine analog of chloromycetin. 
XIII, 666. 

CLARK, Malcolm Arthur. The hard component of cosmic rays 
in the upper atmosphere. M.I.T. 51/52, 139. 

CLARK, Philip Jason. Relative viability of albino and normal 
paradise fish, Macropodus opercularis, when exposed in the 
laboratory to various mortality-producing agents. XIII, 637. 

CLARKE, Walter John. An individual reading test for college 
freshmen. XIII, 515. 

CLASS, Jay Bernard. Synthesis and properties of trimethyl- 
hydrazine and tetramethylhydrazine. P.S. XV, 159. 

CLAYTON, John Charles. Interaction of cadmium and zinc 
salts with the alkaline electrolytes: sodium hydroxide, 
sodium carbonate and sodium orthophosphate. XIII, 173. 

CLEMENS, George Beaver. A tentative Portuguese dictionary 
of dated first occurrences to the year 1350. XIII, 817. 

CLENCH, William James. Origin of the land and freshwater 
mollusk fauna of the Bahamas, with a list of the species 
occurring on Cat and Little San Salvador Islands. XIII, 916. 

CLONINGER, William Homer. Study of composition of Missouri 
grown roughages. XIII, 930. 

CLUFF, Edward Fuller. Intermediates in some sodium re- 
actions. M.I.T. 51/52, 32. 

CLUTTERHAM, David Robert. Interaction of curved shocks. 
XIII, 1207. 

CLYMER, Theodore William. The influence of reading ability 
on the validity of group intelligence tests. XIII, 581. 

COBBE, Thomas James. Secondary forest successions of 
Clermont, Brown, and Adams Counties in southwestern Ohio. 
XIII, 287. 








1327 


COCKERILLE, Clara Elizabeth. A study of supervisory needs 
in schools in rural areas of central Pennsylvania. P.S. XV, 287. 

COCKRELL, John T. Operant behavior of white rats in relation 
to the concentration of a non-nutritive sweet substance used 
as reinforcement. XIII, 594. 

COESFELD, Stella Marie. Marcel Proust et la littérature 
psychologique de son temps. XIII, 1192. 

COHEN, Albert Harry. Long-term net leasing practice: Prob- 
lems of taxation, finance and accounting. XIII, 685. 

COHEN, Bennett Jay. The effect of dietary nitrogen and carbo- 
hydrate on fecal nitrogen and carbohydrate excretion in the 
absence of pancreatic juice in dogs. XIII, 1234. 

COHEN, George. Psychological differences in relapsing and 
non-relapsing tuberculous patients. XIII, 118. 

COHEN, Harold Philip. Methionine Metabolism: The response 
of rats to a diet containing an excess of this essential amino 
acid. XIII, 302. 

COHEN, Jay David. An experimental investigation of thiamine 
selection by normal and deprived rats. XIII, 595. 

COHEN, Maynard M. Phosphorous metabolism of the brain. 
XIII, 765. 

COHEN, William D. Hormonal influences on the carbohydrate 
metabolism of isolated muscle. XIII, 167. 

COHLER, Edmund Usher. An investigation of the entrainment 
phenomenon in single-mode oscillators. XIII, 1135. 

COHN, Thomas Simon. Factors related to scores on the F 
(predisposition to Fascism) scale. XII, 863. 

COHOLAN, M.M., Reverend John Francis. The portrayal of the 
moral world in the novels of William Dean Howells. XIII, 551. 

COLBURN, William Elliot. Zola in England, 1883-1903. XIII, 
90. 

COLGIN, Russell Weymount. The influence of age and intelligence 
upon imaginative productions in the projective movement 
sequences test. XIII, 1270. 

COLI, Guido John, Jr. The design, construction, and operation 
of a centrifugal molecular still. XIII, 1123. 

COLLMER, Robert George. The concept of death in the poetry 
of Donne, Herbert, Crashaw, and Vaughan. XIII, 804. 

COLTON, Raymond Roosevelt. Regulation of New York Savings 
Bank and Trust investments in gas and electric corporation 
securities, 1928-1950. XIII, 329. 

COMITA, Gabriel W. A limnological study of planktonic 
copepod populations. XIII, 1310. 

CONARD, George Powell, Il. Deformation and annealing of zin 
single crystals. M.I.T. 51/52, 122. 

CONRAD, Raye H., Jr. A survey of the kind and quality of 
students attending the State University of New York State 
Teachers Colleges, 1950-51. P.S. XV, 294. 

CONROY, Margaret Frances. PartI: Plastic-rigid analysis 
of long beams under transverse impact loading. Part II: 
Dynamic transverse loading of beams of a material exhibiting 
linear strain-hardening. XIII, 1208. 

CONWAY, Eustace Robinson. Preparation and properties of 
hydrogen persulfide. M.I.T. 51/52, 11. 

COOK, Denton L. Some state and local trends in Florida 
school expenditures affecting Negro education. C.S. (Field 
Study No. 2) XIV, 26. 

COOK, Fred Solomon. A study to determine the predicative value 
of the Detroit Clerical Aptitudes Examination. XIII, 333. 

COOK, Hyla Armstrong. Electrophoretic studies on 
desoxypentosenucleoproteins from rat liver cells. XII, 168. 

COOK, Virginia Grace. The administration of the Fair Labor 
Standards Act with special reference to enforcement, XIII, 427. 

COOKE, Anson Richard. The relation of plant growth hormones 
to photoperiodism. XIII, 641. 

COOKE, Edward Francis. The platform and resolutions com- 
mittees of the 1952 national political conventions. XI, 1239. 

COOLEY, John Christopher. A study of the relation between 
certain mental and personality traits and ratings of musical 
abilities. XIII, 240. 

COOPER, Charles Emmons, Jr. Vocational interests of 
industrial arts teachers. XIII, 1099. 

COOPER, Daniel Isaac. Proton-proton scattering. M.I.T. 51/52, 140. 

COOPER, William Dewar. The ribonucleic acids of certain 
viruses and of the chloroplasts of Turkish tobacco plants. 
XIII, 655. 

COOPERSTEIN, Raymond. Stabilities of trivalent metal complexes 
with beta-diketones. P.S. XV, 165. 





1328 


COPPAGE, Jack Edwin. The heat transfer and flow friction 
characteristics of porous media. XIII, 213. 

CORCOS, Gilles Marc. On the stability of Poiseuille flows. 
XIII, 358. 

CORNELL, David. Flow of gases through consolidated porous 
media. XIII, 739. 

CORNELL, John Bilheimer. Matsunagi: The life and social 
organization of a Japanese mountain community. XIII, 623. 

CORNETT, Robert Arnold. Individualism in the ethics of 
Elijah Jordan. XIII, 1224. 

CORNWELL, Samuel Owen. Studies on reticuloendothelial 
function with colloidal gold. XIII, 946. 

CORZO, Rodolfo Hernandez. Biogenesis of itaconic acid. 
XIII, 471. 

COTTRELL, Edwin B. An analysis of findings from the 
school health examinations of third and fifth grade children 
in twenty selected public schools of Pennsylvania. P.S. XV, 
302. 

COUGHENOUR, Charles Milton. Social stratification in a 
northeast Missouri farming community. XIII, 1290. 

COUR, C.S.C., Reverend Raymond Francis. Catholic Action and 
politics in the writings of Pope Pius XI. XII, 575. 

COVERT, Sidney John. An evaluation of handwriting in certain 
Iowa schools. XIII, 730. 

COVY, Delvin L. Psychological vocabulary in roman poetry. 
XIII, 87. 

COWAN, Robert Lee. Nutritive evaluation of some grass- 
legume mixtures. P.S. XV, 18. 

COWLES, Edward J. Studies on the electrophilic substitution 
reactions of azulene. XIII, 667. 

COWLEY, Percy Edward Alexander. The response of servo- 
mechanisms having exponentially varying gain. XIII, 211. 

COX, Arthur Nelson. A study of the galactic cluster NGC 
2287. XIII, 948. 

COX, Carolyn Virginia. Aims and procedures of assembly 
programs in junior high schools of Pennsylvania. P.S. 

XV, 305. 

COYER, Robert A. The effect of magnitude of reward and 
degree of deprivation on the acquisition and performance of 
a complex maze habit. XIII, 595. 

CRAGG, Nadine Anna. An evaluation of the year-around 
school camp of Long Beach, California. XIII, 333. 

CRAINE, Elliott Maurice. Phosphokinase and phosphatase 
activity of mammary gland homogenates. XIII, 110. 

CRANE, Frederick Loring. The synthesis of nicotinic acid 


in leaves of tomato, Lycopersicum esculentum Mill. XIII, 642. 





CRANFORD, Robert Joshua. A sample survey of the attitudes 
of Iowa high school seniors toward journalism and careers 
in journalism. XIII, 1179. 

CRAWFORD, Harry Delavan. Microwave spectroscopy in the 
X band region: The X band microwave spectrum of heavy 
water. XIII, 1228. 

CRAWFORD, Ronald Eugene. Teacher-pupil personality rela- 
tionships: An investigation to determine the effect of the 
teacher’s personality on the personality of his pupils. XIII, 
589. 

CRESWELL, William Herbert, Jr. Effect of vitamin and 
mineral supplementation on academic achievement. XIII, 191. 

CROCKETT, Walter Hobson, The effect on attitude change of 
cognitive differentiation and affect under conditions of 
norm-presentation with and without counter-arguments. 
XII, 445. 

CROFT, George Thomas. The de Haas-van Alphen effect in 
tin rich tin-antimony alloys. XIII, 837. 

CROFT, Kenneth. Matlapa and Classical Nahuatl: With com- 
parative notes on the two dialects. XIII, 818. 

CROGAN, Corinne Almyra. The reported preferences and 
practices of teachers of golf for women at the college level. 
XI, 334. 

CROOKS, William Ramsden. The value of personality adjust- 
ment questionnaire items in the prediction of outcomes in 
college engineering training. XIII, 255. 

CROSBY, Harry Herbert. So deep a trail: A biography of 
Clarence King. XIII, 793. 

CROSS, Betty Lou. The need for an international investment 
agency. XIII, 23. 


AUTHOR INDEX 


CROSS, Claude Byram. The United States and the North Atlantic 
Treaty. XII, 1241. 

CROSS, Frederick Samuel. The effect of increased atmos- 
pheric pressures and the inhalation of 95 percent oxygen and 
helium - oxygen mixtures on the viability of the bowel wall 
and the absorption of gas in closed loop obstructions. XIII, 1234. 

CROUSE, Moses Corliss. A study of the doctrine of conditional 
immortality in nineteenth century America with special refer- 
ence to the contributions of Charles F. Hudson and John. H. 
Pettingell. XIII, 1282. 

CUDDEBACK, Richard Burton. Diffusion at high pressure. 

XIII, 12. 

CULLISON, Jess O. A comparison of educational opportunity 
in Six small and six average sized high schools in the state 
of Kansas. C.S. (Field Study No. 1) XIV, 32. 

CUNNINGHAM, Beryl M. Maintenance of wood shop equipment. 
XIII, 498. 

CUNNINGHAM, Clyde Roy. Marketing the Missouri tomato crop. 
XIII, 927. 

CUNNINGHAM, Robert Morton. The distribution and growth of 
hydrometeors around a deep cyclone. M.I.T. 51/52, 1%. 

CURTIS, Russell Webster. The reasons for staying in school 
as given by seniors of the seven Indianapolis high schools. 
XIII, 1060. 

CUTLER, Howard Armstrong. Toward an understanding of 
adjustment to work. XIII, 320. 

CYERT, Richard Michael. The effects of the business cycle 
on oligopoly pricing. XIII, 24. 


D 


DAHL, Norman Christian. Stresses in thin elastic toroidal 
shells. M.I.T. 51/52, 114. 

DAI, Shen-Yu. Mao Tse-Tung and Confucianism. XIII, 575. 

DAILY, John Milton. Verbal conditioning without awareness. 
XIII, 1247. 

DALE, Homer Eldon. Changes in the acid-base balance in 
the blood of dairy cows with increasing thermal stress. 
XIII, 931. 

DALY, Charles B. General semantics and the rule of Stare 
decisis as regards the Supreme Court of the United States 
since 1937. XIII, 511. 

DALY, Joseph Michael. Respiratory studies on leaves of 
higher plants. XIII, 159. 

D’AMICO, Louis Anthony. The comparative achievement of 
veterans admitted to Indiana University on the basis of general 
educational development tests and a selected group of other 
Indiana University students. XIII, 718. 

DAMRIN, Dora Elizabeth. A comparative study of information 
derived from a diagnostic problem-solving test by logical 
and factorial methods of scoring. XIII, 35. 

DANHOF, Ivan Edward. Factors influencing the volume and 
chemical composition of flatus in man with simulated 
altitude. XIII, 422. 

DANK, Milton. The calculation of electronic energy bands in 
solids by a variation-iteration method. XIII, 243. 

DANTRO, Horace Frank, Jr. A study of the solid phase oxida- 
tion of ferrous sulfate-heptahydrate in the presence of 
calcium chloride. XIII, 473. 

DARNELL, Rezneat M. An ecological study of the Rio Sabinas 
and related waters in southern Tamaulipas, Mexico with 
special reference to the fishes. XIII, 916. 

DART, John Olney. The Renton-Sumner Lowland of western 
Washington, XIII, 1149. 

DASHER, Benjamin Joseph. Synthesis of RC transfer functions 
as unbalanced two terminal-pair networks. M.I.T. 51/52, 79. 

DASTON, Paul George. Perception of homosexual words in 
paranoid schizophrenia. XIII, 259. 

DAVID, Hugo John. Some implications of experimentalism 
for teaching public speaking. XIII, 204. 

DAVIDSON, Frank Costellow. The rise, development, decline 
and influence of the American minstrel show. XIII, 268. 

DAVIS, Alice M. Application of action-research methodology 
to public school practice: The student council, a specific 
case. XIII, 1034. 

DAVIS, Don E. An evaluation of a pre-service program of 
teacher education based upon the opinions of in-service 
teachers. XIII, 36. 








AUTHOR INDEX 


DAVIS, Dwight M. A comparison of certain factors pertaining 
to pre-service training of teachers and their teaching 
experiences in secondary schools. XII, 355. 

DAVIS, Earle A. Jr. Seasonal changes in the energy balance 
of the English sparrow. XIII, 455. 

DAVIS, William Randall. A search for anomalous absorption 
of negative cosmic ray particles at sea level. XIII, 844. 

DAWE, William Harold. A study of cognate work in the 
program of preparation for superintendents of schools 
XIII, 736. 

DAWSON, Daniel Turnure. Number grouping as a function of 
complexity. XII, 205. 

DAY, Lee Monroe. Comparative efficiency of farm operations 
under alternative leasing systems. XIII, 928. 

DEAN, Donald Stewart. An investigation of the role of auto- 
polyploidy in the distribution of Tradescantia ohiensis Raf. 
in Michigan and adjoining areas. XII, 288 

de BRUYN, Philip Louis. Adsorption of Dodecylammonium 
acetate on quartz. M.I.T. 51/52, 122. 

De CECCO, John Paul Jr. Father Robert Persons, S. J., Early 
Years: 1546-1582. XII, 774. 

DEEMER, Kenneth Clare. Fluid friction due to unsteady flow 
in conduits. M.I.T. 51/52, 53. 

DEININGER, Whitaker Thompson. Historical analysis in 
America: A selective appraisal of some recent types. 

XIII, 104. 

DeLISLE, Frances Helen. A study of the relationship of the 
self-concept to adjustment in a selected group of college 
women. XIII, 719. 

DeLONG, George Cass. The Northeastern Illinois Dairy 
Region. XIII, 369. 

De LUCIA, Joseph James. An analysis of determinants in word 
recognition time. XII, 118. 

DENNETT, Robert Kingsley. The inheritance of shape index, 
locule number, and stem color in derivatives of a hybrid 
between Lycopersicon esculentum by Lycopersicon 
peruvianum,. P.S. XV, 455. | 

DENNING, Reynolds McConnell. Directional variation of rel- 
ative grinding hardness in diamond. XIII, 831. 

DERBY, Roger Dan. Some medieval religious and philosoph- 
ical survivals in seventeenth century France. XIII, 769. 

de ROTH, Gerardus Cabble. Relationship between botiom 
fauna and production of largemouth bass, Micropterus 
salmoides (Lacepede), in the absence of competing sport 
fishes. XIII, 917. 

DETAMBEL, Marvin Harold. The role of “stimulus overlap” 
and “stimulus sample size” in discrimination learning. 

XI, 581. 

DeVAY, James Edson. Biochemical studies of sex and patho- 
genicity in Ustilago zeae (Beckm.) Ung. XIII, 656. 

deVETTE, Robert Oscar. Vito Alessio Robles: Biographer 
of Mexican cities. XIII, 805. 

DEVLIN, John P. A study of verbalized self-attitudes and 
reactions to social frustration as methods of predicting 
success in brief psychotherapy. P.S. XV, 544. 

DeWITT, Robert Merkle. Studies on the biology of Physa 
gyrina Say: Ecology and Life History. XII, 918. 

DIAMOND, Martin Jacobson. Part I. The effects of extracts 
of Scoparia dulcis on alloxan-diabetic rats. Part II. The 
synthesis of dendroasymmetric compounds. XIII, 176. 

DIAZ-RIVERA, Angela Cristina A. The effect of freezing 
preservation and storage on the vitamin C and total acidity 
content and palatability of certain Puerto Rican fruits. 

P.S. XV, 458. 

DICKINSON, Alice Braunlich. Compactness conditions and 
uniform structures. XIII, 402. 

DICKSON, Johnde’Graft DuahAgyeman. Federation in West 
Africa: A study in political geography. XIII, 369. 

DIEROLF, Claude E. The pageant drama and American 
pageantry. XIII, 228. 

DIGGS, Donald Roger. The effect of combustion time on knock 
in a spark-ignition engine. XII, 1140. 

DILLARD, Emmett Urcey. Heritabilities of egg and meat pro- 
duction qualities and their genetic and environmental relation- 
ship in New Hampshire pullets. XIII, 932. 





























1329 


DILLEY, Norman Edward. Problems of a group of student 
teachers in elementary education with implications for the 
improvement of teacher education at Indiana University. 
XIII, 1100. 

DILS, Robert Earl. Changes in some vegetation, surface soil 
and surface runoff characteristics of a watershed brought 
about by forest cutting and subsequent mountain farming. 
XIII, 146. 

Di PESO, Charles Corradino. The Sobaipuri Indians of the 
upper San Pedro Valley, southeastern Arizona. XIII, 947. 

DIXON, Mary Elizabeth. The status of physical education in 
certain public elementary schools of Pennsylvania includ- 
ing a syllabus in physical education for college students in 
elementary education. P.S. XV, 310. 

DOBBERSTEIN, William F. A study of two methods of occu- 
pational orientation for junior high school pupils: A com- 
parative analysis of tape recordings and occupational 
literature used in junior high school occupational orienta- 
tion classes. XIII, 1086. 

DODDS, Wayne S. “Cocurrent Gas Absorption”: A study of 
the variables affecting rate coefficients using a statistical 
treatment. XIII, 1124. 

DODGE, Richard Woodbury. Some aspects of the political 
behavior of labor union members in the Detroit Metropoli- 
tan Area. XIII, 858. 

DOERNER, William Allen. Diffusion and adsorption of 
hydrogen in a porous nickel catalyst. XII, 360. 

DOGGETT, Virginia Clair. Daily variation in the reproduc- 
tive potential of male rabbits. XII, 110. 

DOLCH, John Parker. An investigation of some phase and 
intensity relationships in the interference of bone- and air- 
conducted sound. XIII, 1271. 

DONAHOE, Ned. Theatres in central Illinois — 1850-1900. 
XTi, 1300. 

DONER, Dean Benton. The burdening of narrative. XII, 806. 

DONLEY, Harvey Edward. The evolution of corporate 
surplus theory. XIII, 1016. 

DONNELLY, Richard Joseph. A study of the dynamometer 
strength of adult males ages 30 to 79. XII, 714. 

DONOGHUE, Augustine Patrick. History of the Communist 
party of Great Britain, 1939-1946. XIII, 907. 

DONOVAN, Robert William. A cephalometric and temporo- 
mandibular joint radiographic study of normal and abnormal 
function of the temporomandibular joints. XII, 1161. 

DOREMUS, Robert Heward. Electrolytic transference prop- 
erties of polyelectrolytes. XIII, 999. 

DOUGLAS, John Edward. The thermal cis-trans isomeriza- 
tion of transethylene, do. XIII, 482. 

DOW, Cl]vde Walton. The development of listening compre- 
hensic.. tests for Michigan State College freshmen. 

XII, 268. 

DOYLE, Joseph. George Edward Woodberry. XIII, 90. 

DRAKE, Louis Schneider. Problems and results in the use 
of farm account records to derive Cobb-Douglas value 
productivity functions. XII, 683. 

DREYER, Harold Emil. The Scanlon Plan: An analysis and 
a case study. M.I.T. 51/52, 71. 

DRISCOLL, Glen R. Seventeenth century science as a prod- 
uct of European universities. XIII, 219. 

DRYSDALE, John Jay. Cross-linking in polybutadiene. XIII, 978. 

DUDLEY, Robert Augur. The measurement of beta-radiation 
dosage with photographic emulsions. M.I.T. 51/52, 141. 

DUE, Margaret Lucinda Jean Mann. Consumption levels in 
Canada and the United States, 1947 to 1950. XIII, 1010. 

DUKER, Sam. The Poisson distribution and its signifi- 
cance to educational research. XIII, 36. 

DUNN, Clarence Leo. Evaluation of the usefulness of 
historical cost in accounting. XII, 1017. 

DURGAN, Guy Adrian. A study of the principal’s role ina 
curriculum improvement project. XIII, 1061. 

DUTTON, Charles Edwin. An investigation of the internal 
consistency and validity of the hospital adjustment scale. 
XIII, 589. 

DYSART, James Murray. A study of the effect of in-service 
training in sociometry and sociodrama on teacher-pupil 
rapport and social climate in the classroom. XII, 37. 





AUTHOR INDEX 


E 


EAMES, Elizabeth G. Ramsden. A discussion of the issues in 
the theory of knowledge involved in the controversy between 
John Dewey and Bertrand Russell. XIII, 410. 

EASTERDAY, Otho Dunreath. Some studies with naturally- 
occurring and synthetic estrogens. XIII, 1220. 

EASTERLIN, Richard Ainley. Some conceptual aspects of 


the comparative measurement of economic growth. XIII, 692. 


EBELING, George William. The status of superintendents of 
public schools in Michigan. XII, 335. 

EBERLY, Ralph Dunbar. Immediacy, suspense, and meaning 
in William Faulkner’s The Sound and the Fury: An experi- 
ment in critical analysis. XIII, 806. 

EBY, Barnett Sanford. Economics and the concept of justice. 
XIII, 486. 

ECKE, Melvin Willard. The fiscal aspects of the panic of 
1857. XIII, 377. 

EDDS, George Tyson. Effect of certain drugs alone and in 
combination on micrococci isolated from the bovine udder. 
XII, 1221. : 

EDGAR, Frederick Russell. A study of John Wesley from the 
point of view of the educational methodology used by him 
in fostering the Wesleyan revival in England. XIII, 130. 

EDIE, Ralph William. Geological studies in the Goldfields 
area, Saskatchewan, and the genesis of pitchblende. 

M.I.T. 51/52, 96. 

EDWARDS, John Dalton. The evolving role of the educational 
consultant in school plant planning. XIII, 705. 

EICHENBERGER, Hans Peter. Shear flow in bends. 

M.I.T. 51/52, 114. 

EINZIG, Robert Stanley. Civil Aeronautics Board control 
over domestic routes and competition, 1938-1952. XIII, 680. 

EISINGER, Joseph. The magnetic moment and hyperfine 
structure anomaly of K49. M.I.T. 51/52, 142. 

ELBISHLAWI, Mohamed Husni Morad. Effect of free gas 
saturation on oil recovery by water flooding. XIII, 217. 

ELKIN, Victor B. The relationship between personality 
characteristics and efficiency in the use of aural sensory 
aids by a group of acoustically handicapped patients. 

XI, 202. 

ELLINGWOOD, Howard Lyman. Late Upper Cambrian and 
Lower Ordovician faunas of the Wilberns formation in 
central Texas. XIII, 1158. 

ELLIOTT, Allan Ray. Space and facilities for physical educa- 
tion and community use in public schools. XIII, 201. 

ELLIOTT, Charles Arthur. Audio-visual materials used in 
industrial education in the secondary schools of Illinois. 
XIII, 1035. 

ELLIOTT, Jack Calkins. The phytosociology of the upland 
second growth hardwoods of Missaukee County, Michigan. 
XIII, 7. 

ELLIOTT, Joseph Robert. The mammary gland spreading 
factor. XIII, 932. 

ELLIS, Robert. Continuity and homeomorphism groups. 
XIII, 823. 

ELSON, David. Studies on the nucleic acids of the sea urchin 
and of animal cell fractions. XIII, 303. 

EL-SUM, Hussein Mohammed Amin. Reconstructed wave- 
front microscopy. XIII, 244. 

el WAZIRI, Abdel Halim Fadel. Boiler carry-over and the 
separating characteristics of vertical baffles. XIII, 366. 

EMBREE, Harland Dumond. Condensations of 3-acetyl- 
coumarin with ketones and amine salts. XIII, 979. 

ENGEL, Edwin Alexander. Recurrent themes in the drama 
of Eugene O’Neill. XIII, 1193. 

ENRIGHT, Leon John. Woody plants for landscape use in 
Northeastern United States. P.S. XV, 460. 

EPPLEY, Garrett. An evaluation of the techniques employed 
in the provision of state services for public recreation in 
Indiana. XIII, 513. 

EPSTEIN, Aubrey. A study of reversible auditory fatigue 

resulting from exposure to a pure tone. XIII, 1272. 

ERLANDSON, Forrest Leroy. Socio-economic factors 
related to vocational interests as measured by the strong 
vocational interest blank for men. XIII, 1256. 





ERLICH, Victor. Russian formalism: sources, history, 
heritage. XIII, 91. 

ESCH, Lynd J. A study of the reliability of cultural evi- 
dences for archaeological-ethnological cultural con- 
tinuities in the Eastern United States. XIII, 624. 

ESTEY, Marten Sutherland. Some factors influencing labor 
organization in the retail trades. XIII, 325. 

ETZEL, Barbara Coleman. A study of the effect of frus- 
tration upon preference for doing a subsequent task. 

XI, 1257. 

EVANS, Joseph William. Developments of Thomistic prin- 
ciples in Jacques Maritain’s notion of society. XIII, 566. 

EVERHART, Rodney Warren. The growth and development 
of Negro and white elementary children with articulatory 
defects. XIE, 335. 

EYKE, Dorothy. A polarographic study of some N-mono- 
substituted ethylenediamine complexes of copper, cadmium, 
lead, and zinc. XIII, 650. 

EYSTER, Marshall Blackwell. Quantitative measurement of 
the influence of photoperiod, temperature, and season on 
the activity of captive songbirds. XIII, 140. 


F 


FABRIKANT, Benjamin. The effects of an experimental set 
on Rorschach test performance. XIII, 431. 

FACKENTHAL, Edward. The acid strengths of the phenyl- 
acetic acids. XIII, 180. 

FAHMY, Sumaya Ahmad. Conditioning and extinction of a 
referential verbal response class in a situation resem- 
bling a clinical diagnostic interview. XIII, 873. 

FAIRHALL, Arthur William. Transmutation involving 
nuclear isomerism. M.I.T. 51/52, 32. 

FARROW, Wendall Moore. Tropical soil fungi. XIII, 642. 

FAUNCE, L. Dale. A study of within-term male drop-outs 
at Michigan State College for the school years 1947-‘49. 
XI, 191. 

FAUSCH, Homer David. A study of the relationship between 
inbreeding and variability in the Minnesota No. 1 and No. 2 
Swine. XIII, 612. 

FEI, John Ching-Han. A diagrammatic representation of cer- 
tain problems in general equilibrium theories. M.I.T. 
51/52, 72. 

FEIDNER, Jean Blaney. Topological properties of a linear 
neighborhood space. XIII, 560. 

FEINBERG, Leonard J. Tryptophan content of rat tissues as 
influenced by tryptophan intake. P.S. XV, 22. 

FEINBERG, Robert. Manifestations of opaque and translucent 
colonial variants of several enteric bacteria. XII, 154. 

FELDER, Davitt Alexander. Anatomical and clinical correla- 
tions of phlebography of the lower extremities. XII, 463. 

FELDMAN, Donna Rose. An historical study of Thomas 
Wood Stevens’ Globe Theatre Company, 1934-1937. 

XI, 909. 

FERGUSON, John L., Jr. A factorial study of the Minnesota 
Teacher Attitude Inventory. XII, 1087. 

FERNANDEZ, Louise S. An exploration of women college 
students’ interpretation of marital roles of men and 
women as indicated by their responses to family living 
Situations in selected motion pictures. XIII, 515. 

FERREE, Walter L. The New York Democracy: Division 
and reunion, 1847-1852. XIII, 775. 

FESSENDEN, Beatrice Iva. A case study analysis of factors 
contributing to the academic deficiency of selected 
Michigan State College students on probation. XIII, 499. 

FIELDS, Clarence Jerome. A comparative study of the 
relation of certain factors to the reading status of 
extreme groups of pupils in the 5B grade of the Baltimore 
public schools. XIII, 1113. 

FIELDS, Emmett B. The agricultural population of Virginia, 
1850-1860. XID, 1170. 

FINE, Huldah Grace. The work group program for gifted 
children in a Detroit elementary school. XIII, 1062. 

FINE, Isadore Victor. Retail trade area measurement tech- 
niques as applied to Fort Atkinson, Baraboo and West 
Bend. XIII, 25. 





AUTHOR INDEX 


FINELLI, Anthony Francis. Morphine studies: synthesis of 
analogs of tetrahydrodesoxycodine.. XIII, 980. 

FINK, John Benson. The development and loss of a muscle 
tension set to an incidental stimulus. XII, 882. 

FINK, Russell Foster. Some criteria for the establishment 
of community colleges, with special reference to Michigan. 
XIII, 698. 

FINKELSTEIN, Jacob J. Cuneiform texts from Tell Billa. 
XIII, 219. 

FINLAY, Gilbert Christopher Jr. A comparison of the educa- 
tional opinions of parents and students. XIV, 38. 

FINN, John Martin Jr. Electrolysis of alkali metal phosphides 
in anhydrous ammonia. XIII, 180. 

FINN, Michael Herbert Paul. An investigation of apperceptive 
distortion in the obsessive-compulsive character structure 
by three methods, verbal description, graphic-emotional 
drawings and graphic-geometric designs with special ref- 
erence to a defense mechanisms, reaction formation. 

XIII, 719. 

FINSTON, Howard Vivian. The economics of multipump 
filling stations: Selected aspects of the minor-brand 
multipump movement in the Los Angeles Basin and the San 
Francisco Bay region. XIII, 187. 

FISHER, Bernard. An investigation of the effectiveness of 
group therapy for the remediation of reading disabilities. 
XIII, 590. 

FISHER, Frank Robert. A study of anionic cleavage reactions 
of alloxan. XIII, 667. 

FISHER, James Harold. Paleoecology of the Chattanooga- 
Kinderhook shale. XIII, 371. 

FISHER, Margaret Barrow. Leadership and intelligence: 

A criticism of the theory of the elite in the works of Karl 
Mannheim. XIII, 410. 

FISHER, Philip Chapin. Bremsstrahlung and electron 
scattering cross sections in gold for 247 mev positrons 
and electrons. XIII, 1232. 

FISHMAN, Joshua Aaron. Negative stereotypes concerning 
Americans among American-born children receiving 
various types of minority-group education. XIII, 895. 

FISTEDIS, Istemat Herodotus. Analysis design and testing 
of pre-tensioned prestressed concrete structures by the 
equivalent load method. XIII, 1131. 

FITZPATRICK, Thomas Bernard. Studies on human 
melanogenesis: I. Biochemical studies in normal pigment 
cells and pigment-cell neoplasms II. Biochemical factors 
regulating melanogenesis III. Biochemical basis of pig- 
mentary disorders. XIII, 1235. 

FLANAGAN, Joseph Edward. Topics in information theory. 
XI, 1208. 

FLAXMAN, Seymour Lawrence. Herman Heijermans and 
his dramas. XIII, 232. 

FLEEMAN, Jerome. Neutron polarization. XIII, 248. 

FLINN, Paul Anthony. Atomic arrangements in gold-nickel 
solid solutions. M.I.T. 51/52, 123. 

FLITTER, David. I. The urea and thiourea adduction of C5 to 
C42 hydrocarbons. II. The reaction of dodecyllithium with 
2,5-dicyclopentylidenecyclopentanone and with 2, 5- 
dicyclopentylcyclopentanone. III. The reaction of cyclo- 
pentyllithium with ethyl acetate and with methyl 
palmitate. P.S. XV, 168. 

FLOM, Donald Gordon. New technics for reaction rate 
measurement. P.S. XV, 174. 

FLOOD, Hazel Arnette. Some factors involved in learning 
shorthand — analysis of the learning load of two systems of 
shorthand. XIII, 720. 

FLORENTINE, Robert Adolph. The dipole moments and the 
structure of some condensation products of primary 
aromatic amines with formaldehyde. XIII, 671. 

FLOURNOY, Mary Frances. A study of the effectiveness of 
an oral arithmetic program prepared for use at the 
intermediate grade level. XIII, 731. 

FLYNN, Vincent Augustine. The effects of certain, controlled 
conditions on the judgment of observers who are inferring 
the effort of a task-performer from the pace of his work- 
motions: An analysis of variations in concept of normal 
effort pace, after specific orientations have been imparted 
with reference to the physical qualities of the task and the 
pace of work-motions designated as representative of 
normal effort in the performance of the task. XII, 31. 


FOGG, Edward T. Salt effect in vapor-liquid equilibria. 
XII, 739. 

FOLK, Robert L. Petrography and petrology of the Lower 
Ordovician Beekmantown carbonate rocks in the vicinity 
of State College, Pennsylvania. P.S. XV, 468. 

FORD, Edmund A. Jr. A study of education news in sixteen 
Missouri daily newspapers. XIII, 1036. 

FORD, Harvey Seabury. The life and times of Golden Rule 
Jones. XIII, 776. 

FORD, Lester Randolph Jr. Transitive homeomorphism 
groups. XIII, 1209. 

FORDYCE, Wilbert Evans. Applications of a scale of depend- 
ency to concepts of self, ideal-self, mother, and father. 
XIII, 591. 

FOREMAN, Charles Frederick. The effect of carbohydrate 
feeding levels on the digestibility of roughages by dairy 
cattle. XIII, 933. 

FOREMAN, William James. Factors determining the loca- 
tion of dairy manufacturing plants in Illinois viewed against 
the background of existing theory of regional economic 
development. XIII, 25. 

FOSTER, Harriet Wilson. Stimulus predifferentiation in 
transfer of training. XII, 432. 

FOSTER, John Burt. China and the Chinese in American 
literature, 1850-1950. XIII, 92. 

FOX, Harold Herbert. On approximation of analytic functions. 
XIII, 1210. 

FRAKES, James Richard. Ring Lardner: A critical survey. 
XII, 807. 

FRAME, John David. Study of factors influencing the popula- 
tion and activity of denitrifying organisms in activated 
sludge. M.I.T. 51/52, 54. 

FRANCE, Robert Rinehart. The prevention of strikes in 
public utilities: An analysis of experience in three states. 

XIII, 321. 

FRANCIS, Marion David. Studies on the pathway of protein 
synthesis in tissue culture. XIII, 304. 

FRANE, Lenore. Depreciation for tax purposes. XIII, 688. 

FRANK, Ernest. Current fields in homogeneous volume 
conductors with special reference to electrocardiography. 
XIII, 1136. 

FRANKEL, Esther Brina. An experimental study of psycho- 
analytic theories of humor. XIII, 1257. 

FRANKLIN, Joel. On the method of successive approxima- 
tions. XIII, 823. 

FRAZER, Benjamin Chalmers. X-ray analysis of the 
ferroelectric transition in KHyPOq4. P.S. XV, 520. 

FREEBURNE, Frederick Glenn. Functional secondary piano 
training of music teachers. XIII, 1216. 

FREEMAN, Jeremiah Patrick. I. Nucleophilic displacement 
reactions of hindered ketimine methiodides I. Alkylation 
of duryl phenyl ketone with the Grignard reagent. XIII, 980. 

FREEMAN, John Leiper Jr. The new deal for Indians: A 
study in bureau-committee relations in American govern- 
ment. XII, 427. 

FRENCH, Edward Perry. The wetting of solid metals by 
liquid lead and bismuth. XIII, 215. 

FRIED, Dorothy Stricks. Improvement of the curriculum in 
clerical practice in one metropolitan high school. XIII, 499. 

FRIEDMAN, Marvin Harold. Some meson contributions of the 
photo-disintegration of the deuteron. XIII, 106. 

FRIEDMAN, Merton Hirsch. Electroconvulsive shock as a 
traumatic (fear-producing) experience in the albino rat. 
XIII, 119. 

FRIERSON, James Wright. The genesis of the Arnoldian 
critique. XII, 808. 

FRISCH, Vern Allen. An analysis of clerical business typing 
papers and forms for the improvement of instructional 
materials. XIII, 500. 

FRISINGER, Hubert Howard. Michigan State Highway expend- 
iture policy. XIII, 322. 

FRITZ, Henry Edward. The dienone-phenol rearrangement. 
XIII, 982. 

FROST, Albert Denver. A continuous field analysis of sound 
transmission through panels. M.I.T. 51/52, 143. 





1332 AUTHOR INDEX 


FRY, Franklyn D. A normative study of the reactions mani- 
fested by college students, and by state prison inmates in 
response to the Minnesota Multiphasic Personality Inven- 
tory, the Rosenzweig Picture Frustration Study, and the 
Thematic Apperception Test. P.S. XV, 548. 

FULLER, George Asher. The development and installation 
of a wage and salary structure for a major airline. 

XIII, 326. 

FULMER, William Edmund. The professional status of the 
Missouri superintendents of schools and their opinions 
concerning educational training. 

XII, 1063. 

FUNCKES, Arnold Jay. Physical and chemical studies of a 
lipoprotein complex of cellular nuclei. XII, 969. 

FURNAS, Thomas Coleman Jr. The development of focusing 
X-ray cameras for use at small! diffraction angles and their 
application to the study of protein fibers. M.I.T. 51/52, 144. 


G 


GABEL, James Russel. The morphology and taxonomy of 
the intestinal protozoa of the American woodchuck 
Marmota monax, Linnaeus. XIII, 918. 

GABRIELE, Anthony Benedict. The relationship of day center 
attendance to several psychological and socio-economic 
characteristics in a group of older persons in New York 
City: a comparative analysis and evaluation of Rorschach 
records, adult activity inventory scores, and socio- 
economic characteristics of three groups of individuals 
over sixty years of age, some of which attend day centers 
for older persons of the New York City Department of 
Welfare. XIII, 516. 

GAGNON, André Joseph Lucien. The action of heparin on 
fertilization and cleavage. XIII, 249. 

GAINES, David Isidor. Young Gustav Mevissen and his times: 
a study in the Rhenish social ethics of the 1840’s. XIII, 81. 

GAITHER, Mary Elizabeth. Ancient and modern concepts of 
the tragic hero. XIII, 547. 

GALANTER, Eugene Harrison. Scotopic brightness discrim- 
ination as a function of photoreceptor density. XIII, 882. 

GALLUP, Avery Houseley. The absorption and respiratory 
effects of 2, 4-dichlorophenoxyacetic acid as factors con- 
tributing to selective herbicidal activity. XIII, 288. 

GANDY, Harold Wells. A study of the cathodoluminescence 
of several alkaline earth oxides. XIII, 1228. 

GANGULY, Reverend Theotonius Amal Gangula, C.S.C. Purusa 
and Prakrti (self and nature: a philosophical appraisal of 
Patanjala-Samkhya-Yoga. XIII, 567. 

GANNON, Norman. The relation of physical and chemical 
properties of petroleum oils to insecticidal efficiency in the 
control of the European corn borer and the corn earworm. 
XIII, 1311. 

GANSLEN, Richard Victor. The influence of training upon 
the aerobic and anaerobic metabolic variables. XIII, 422. 

GARABEDIAN, Garabed A. The immunological basis of 
recurrent herpetic infections. XIII, 629. 

GARBER, Calvin Samuel. The scattering of low velocity 
hydrogen ions in methforane and ethforane. P.S. XV, 179. 

GARDELLA, Catherine Ann. Studies in the chromosome 
structure of Oenothera. XIII, 957. 

GARDINER, Marian Juanita. A suggestive plan for the 
improvement of pre-service teacher education for elemen- 
tary and secondary school teachers. P.S. XV, 315. 

GARDNER, Frank Thomas. Growth without multiplication of 
X-irradiated yeast cells. XIII, 5. 

GARDNER, James Russell. The role of experience and value 
in naturalistic and personalistic thought as represented by 
the philosophies of Clarence Irving Lewis and Edgar 
Sheffield Brightman. XIII, 411. 

GARDNER, John Omen. Studies in high energy radiation 
chemistry of aqueous solutions. XII, 1000. 

GARIK, Vladimir L. The kinetics of the thermal decom- 
position of methyl normal propyl ketone. XIII, 1001. 

GARLINGTON, Warren King. An experimental study of con- 
flict behavior as a function of a “reinforcing” stimulus. 
XIII, 596. 








GARRETT, Melrose Truett Jr. Kinetics of the removal of 
soluble substrates by activated sludge. M.I.T. 51/52, 55. 

GARRISON, Gerald Ray. Cosmic ray protons at 3.4 kilo- 
meters and the nuclear absorption of protons in lead. 

XI, 415. 

GATHANY, Norman Abbott. A curriculum planning guide 
for the senior high school, Montclair , New Jersey. 
XIII, 1036. 

GEHR, John Louis. A workbook of measurement and evalua- 
tion in physical education, health education and recreation. 
XIII, 1079. 

GEHRELS, Franz. British balance of payments policy, 

1946 to 1950. XIII, 688. 

GEIER, Robert G. Hydrocarbon separations by vapor- 
liquid extraction. P.S. XV, 130. 

GELLER, Max. Group psychotherapy with girls 
institutionalized for mental deficiency: a study of 
psychotherapeutic process and effects. XIII, 1258. 

GENTRY, Robert Francis. Serological studies on avian 
visceral lymphomatosis using the complement fixation 
reaction. XII, 630. 

GEORGE, Charles Hilles. Thus Variable, Thus Virtuous; 
Being an account of the religious history of John Donne. 
XI, 544. 

GERJUOY, Herbert George. Primary generalization in 
paired associate learning as a function of additional 
cues. XIII, 1272. 

GERJUOY, Irma R. Discrimination learning as a function 
of the similarity of the stimulus names. XIII, 1273. 

GERMAIN, Christine Barbara. A study of the alkylation of 
2-acetylthiophene. XIII, 982. 

GERMANN, Paul Julian. Circuit and longitudinal uniformity 
of growth layers in a ponderosa pine. XII, 963. 

GEYER, Richard Adam. Interpretation of the submarine 
topography of the northwestern Gulf of Mexico. XIII, 1158. 

GHANEM, Mohamed Fahmy. Bearing capacity of friction 
piles in deep soft clays. XIII, 1132. 

GHOLSON, James Harry. The influence of certain environ- 
mental factors on Streptococcus agalactiae isolated from 
active cases of bovine mastitis. XIII, 933. 

GHOSH, Suprakas. Climate of Bengal, India, and some of its 
geographic relationships. XII, 536. 

GILBERSTADT, Harold. An exploratory investigation of the 
Hathaway-Meehl method of Minnesota Multiphasic Personality 
Inventory profile analysis with psychiatric clinical data. 
XIII, 256. 

GILBERT, Robert Bennett. Attitudes toward the Negro in 
southern social studies and novels: 1932-1952. XIII, 794. 

GILLENWATER, Virgil Wayne. The general education of 
graduates of the council on teacher education curricula at 
the University of Tlinois. XIU, 38. 

GILLESPIE, George Richard. Particle size distribution in 
hygroscopic aerosols. XIII, 1125. 

GILLIES, Daniel M. Some studies of the reactions of uranium 
oxides with hydrogen, oxygen and water. XIII, 483. 

GILMORE, James Lee. Memory of success and failure ina 
learning situation. XIII, 721. 

GIMBEL, Armin F. The granting of graduate credit for 
manipulative work. XIII, 1037. 

GIMPEL, Donald J. Signal component control. XIII, 1137. 

GINIVAN, Reverend Francis Joseph. Natural topologies in 
a group with applications in the Galois theory of infinite 
extensions. XIII, 560. 

GINSBURG, Seymour. Order types and similarity trans- 
formations. XIII, 403. 

GIRARDOT, Peter Raymond. A tracer study of the reaction 
between sodium and the diammoniate of diborane. XIII, 651. 

GIVENS, Paul Ronald. The relationship of manifest anxiety 
to “perceptual defense” XIII, 1248. 

GLADNER, Jules A. The effect of carboxypeptidase on the 
chymotrypsinogen-chymotrypsin system. XIII, 970. 

GLASER, Arnold Henry. The vertical turbulent heat flux in 
the troposphere. M.I.T. 51/52, 135. 

GLASGOW, Betty Ruth. A colorimetric method for the deter- 
mination of urinary metabolites of progesterone or related 
substances: its application in studies of reproductive phys- 
iology, XIII, 970. 











AUTHOR INDEX 1333 


GLEASON, Walter James. Rigidity and negative transfer 
effects in patients with cerebral damage. XIII, 1274. 
GLUEK, Alvin Charles, Jr. The struggle for the British 
Northwest: a study in Canadian-American relations. 

XII, 776. 


GODDU, Robert Fenno. Photometric titrations. M.I.T. 51/52, 33. 


GOERTZEL, Victor. Shifts in personality in the Rorschach 
test and in psychotherapy. XIII, 433. 

GOLDBERG, Isidor H. The development of achievement 
standards in knowledge of physical education activities: 
for boys of the public secondary schools of New York State. 
XIII, 1079. 

GOLDENBERG, Samuel. Some aspects of diagnosis of 
cerebral damage in children. XIII, 1259. 

GOLDGRABER, Howard D. On the magnetic interactions in 
the theory of atomic spectra. XIII, 244. 

GOLDSTEIN, Lester. A study of the mechanism of activation 
and nuclear breakdown in the Chaetopterus egg. XIII, 274. 

GOLDSTEIN, Martin. A study of fibrous proteins with 
polarized infrared radiation. XIII, 12. 

GOLDSTEIN, Mymon. General tolerance-prejudice and the 
authoritarian syndrome. XII, 597. 

GOLDSTEIN, Sidney. Patterns of internal migration, 
Norristown, Pennsylvania, 1910-1950. XIII, 901. 

GOODELL, Robert Allan. The industrial management 
curriculum. XIII, 1018. 

GOODMAN, Harvey. Self-insight, empathy, and perceptual 
distortion: a study of the relationships between measures 
of self-insight, empathy, and perceptual distortion as 
obtained from ratings made by individuals on themselves 
and others in their group. XIII, 120. 

GOODMAN, Henry. The plays of William Butler Yeats as 
myth and ritual. XII, 1193. 

GOODMAN, Randolph G. That strumpet the stage: poems 
about playgoers, players, and playwrights. XIII, 450. 

GOODPASTER, Andrew J. National technology and inter- 
national politics. XII, 577. 

GOODY, Howard Russell. The powers of boards of finance 
in New England. XIII, 1038. 

GORDON, Arthur Leonard. The biochemical behavior of wheat 
flour doughs supplemented with milk solids. XII, 169. 

GORDON, Blaine M. The United States income tax treaty 
program. XII, 489. 

GORDON, Chester Henry. Tunnel wall effects for non-uniform 
two-dimensional motion of thin airfoils in incompressible 
flow. M.I.T. 51/52, 107. 

GORDON, Joan. Suitability of the 2, 4-dinitrophenylhydrazine 
method for determining the effect of cooking on the ascorbic 
acid content of cabbage and asparagus. XIII, 1008. 





GORDON, Kenneth Fraser. Mass transfer between two liquids. 


M.I.T. 51/52, 11. 

GORDON, Myron H. A clinical study of personality patterns in 
children with reading disability. XIII, 68. 

GORHAM, William Franklin. Syntheses in the bicyclo (3.3.0) 
octane series. M.I.T. 51/52, 34. 

GORRELL, Robert Bryce. The effect of extraneous auditory 
stimulation on critical flicker frequency. XIII, 883. 

GOSSETT, Thomas Frank. The idea of Anglo-Saxon super- 
iority in American thought, 1865-1915. XMII, 1295. 

GOTO, Shosuke. Leaf diseases of oats. XIII, 964. 

GOTTLIEB, Irvin M. A spectrophotometric study of the 
sodium vanadates and its analytical application. 

XIII, 662. 

GOUGH, Lillian. Logical relations between pairs of proper- 
ties used to define endpoint. XIII, 561. 

GRACA, Joseph George. The relationship of drug action to 
the hemato-encephalic barrier. XIII, 564. 

GRADISHAR, Frederick John. The development and evalua- 
tion of a commercial process for the production of benzene 
hexachloride. XII, 1126. 

GRAHAM, Donald Linton. Circuit Chautauqua, a middle 
western institution. XIII, 777. 

GRALAPP, Leland Wilson. Images of the child cult in 
Mid-Victorian book illustration. XIII, 1147. 

GRANT, David McMurray. The homiletic rhetoric of Hugh 
Blair. XIII, 269. 


GRANT, Paul Ernest. Underwater ultrasonic scattering 
by a radial cylindrical temperature gradient. XIII, 1229. 

GRAVES, Ernest Jr. The angular distributions of particles 
emitted from nuclear reactions in gaseous targets. 
M.I.T. 51/52, 146. 

GRAVES, Glen Atkins. K/L+4M internal conversion ratios 
for M4 transitions. XIII, 844. 

GRAY, Alan. The intracellular localization of Herpes 
Simplex virus in chick embryo liver. XIII, 767. 

GRAY, Clarence C. A study of the phosphorus supplying 
powers of some Michigan soils. XIII, 143. 

GRAY, Harry Joshua Jr. Numerical methods in digital real 
time simulation. XIII, 824. 

GRAY, Henry Emil. Physiological studies on the nutrition 
of the mealybug Pseudococcus citri (Risso) (Homoptera: 
Coccidae). XIII, 1311. 

GRAY, Wallace Gale, Jr. The place of reason in the theology 
of John Wesley. XIII, 894. 

GREEN, Bert Franklin Jr. Latent class analysis: a general 
solution and an empirical evaluation. XIII, 597. 

GREEN, Harold E. A comparison of school districts in 
Missouri before and after reorganization. XIII, 1063. 

GREEN, Robert William. The political theories of Bishop 
Bossuet and Louis XIV. XIII, 378. 

GREGG, David Henry. A preliminary phytochemical inves- 
tigation of Digitalis orientalis. XIII, 998. 

GRIFFITHS, Thomas Melvin. Geomorphology of Upper 
Boulder Creek Area, Colorado. XIII, 1150. 

GRINICH, Victor Henry. On the approximation of arbitrary 
phase-frequency characteristics. XIII, 743. 

GROISSER, Philmore L. The development of audio-visual 
instruction in the New York City public school system. 
XIII, 1038. 

GROSS, Jean Alvah. Modes of action of antibiotics in rela- 
tion to growth of Tetrahymena. XIII, 919. 

GROSSMAN, Searles A. A study of changes in personal 
adjustment. XIII, 874. 

GUARE, Charles J. The crystal structure of nickel 
salicylaldoxime. XIII, 671. 

GUIHER, John K. The effect of alkyl-substituted phenolic 
adhesives on the bonding of douglas fir veneer. XIII, 475. 

GUND, Jeannette Julia. Effect of knee trauma on gait. 

XIII, 715. 

GURIN, Maizie Gusakoff. Differences in the psychological 
characteristics of latency and adolescence: a test of 
relevant psychoanalytic propositions utilizing projective 
material. XIII, 433. 

GURNEY, James Lear. Effect of thermal gradients on mass 
diffusion through porous media in two-phase liquid sys- 
tems. M.I.T. 51/52, 13. 

GUSTAFSON, Levarl Merle. Bilateral transfer “reminis- 
cence” as a function of amount of prerest practice. XIII, 1274. 

GUTHRIE, Harold N. The humor of Thoreau. XII, 795. 

GUTHRIE: Mearl Raymond Jr. The measurement of personal 
factors related to success of office workers. XIII, 1039. 

GYLES, Nicholas Roy. Intended and actual selection for 
performance in purebred poultry. XIII, 934. 

GYR, John Walter. A theory of interpersonal decision. 
XIII, 895. 











H 


HAAS, Felix. Theorem about characteristics of differential 
equations on closed manifolds. M.I.T. 51/52, 108. 

HABEIN, Margaret. Kate Stephens, a study of her life and 
writings. XIII, 93. 

HABGOOD, Henry Walter. Dielectric polarization of 
propane, the butanes, and the pentanes. XIII, 296. 

HACKETT, Donald F. The status and need for industrial 
education in Georgia. XIII, 1080. 

HACKETT, Herbert Lewis. An experimental investigation 
of the effects of introducing writing skills training into 
the framework of an introductory course in sociology. 
XI, 265. 

HADDY, Francis John. Physiological studies of the venous 
system. XIII, 852. 





1334 


HAIG, Robert Louis. The Gazetteer 1735-1797: a study in 
eighteenth century London journalism. XIII, 1182. 

HAIGHT, John McVickar Jr. The Paris press and the neutral- 
ity policy of the United States, 1935-1939. XIII, 1171. 

HAINES, Aleyne Clayton. Children’s perception of member- 
ship roles in problem-solving groups: an exploratory study 
of interaction process ina third grade. XIII, 39. 

HALEY, Kenneth David Cann. Estimation of the dosage mortal- 
ity relationship when the dose is subject to error. XIII, 237. 

HALL, Carl William. An operational analysis of dairy plant 
equipment. XIII, 358. 

HALL, Clyde Woodrow. A survey of industrial education for 
Negroes in the United States up to 1917. XIII, 1040. 

HALL, Harold E. James Kirke Paulding: A pioneer in Amer- 
ican fiction. XIII, 795. 

HALL, Robert Latane. Social influence on the role behavior 
of a designated leader: a study of aircraft commanders and 
bomber crews. XIII, 1285. 

HALLEY, Helen. A historical functional approach to the study 
of the Greek community of Tarpon Springs. XIII, 3. 

HALTIWANGER, William Luther. The effect of temperature, 
incubation period, disease organisms, and cultural media 
on the germination of six corn hybrids. P.S. XV, 60. 

HALVER, John Emil. I. A vitamin-test diet for Chinook 
salmon. II. The water soluble vitamin requirements of 
Chinook salmon. XIII, 656. 

HAMBURG, Morris. The income elasticity of food purchases, 
XIII, 693. 

HAMDANI, Mohsin Saiyedi Taher. A plan to develop an educa- 
tional program for social living in elementary schools of 
Bombay Province. XIII, 69. 

HAMID ud-DIN, Mohammed. The relationship between job 
performance and job satisfaction. XIII, 434. 

HAMILTON, Marshall. An evaluation of the Florida State 
University internship program. XIII, 1100. 

HAMILTON, Richard Airth. Progeny studies with two solo 
papaya Strains. XIII, 460. 

HAMMOND, Sarah Lou. An inquiry into the development and 
present status of education for young children in Florida. 
XIII, 699. 

HAMOR, Glenn Herbert. The synthesis of some derivatives 
of saccharin. XIII, 160. 

HANEY, John Arberry. A history of the nationally syndicated 
Sunday magazine supplements. XIII, 1179. 

HANKS, Glen Lester. The development of public school 
finance in the Kansas City school district. XIII, 1064. 

HANLON, Eleanor E. The Upper Susquehanna Valley, New 
York: a geographic interpretation. XIII, 756. 

HANNA, Calvin. Papaverine analogs: relationship between 
chemical structure and coronary vasodilator action. 

XIII, 409. 

HANNA, George Bassily. Development of vacuum harvesting 
equipment for small legume seeds. XIII, 526. 

HANNAH, Alvin Edmund. Inheritance of reaction to bunt in 
crosses involving Redman wheat and some of its ancestors. 
XIII, 156. 

HANSCOM, James Hennessey. Types of historical interpreta- 
tion evidenced in best selling historical literature in the 
United States from 1929 to 1949. XIII, 82. 

HANSEN, Burrell Fenton. A critical evaluation of a docu- 
mentary series of radio programs on racial and religious 
prejudice. XIII, 910. 

HANSEN, Orin Chester, Jr. Accommodation coefficients of 
helium on platinum, nickel, and tungsten. M.I.T. 51/52, 35. 

HANSMA, Jack Edward. A college health coordination plan. 
XIII, 1040. 

HAQQ, Akbar Abdiyah Abdul. Christologies in early Christian 
thought and in the Quran (being a critical analysis and com- 
parison of selected Christological views in Christian writings 
to 785 A.D. and those of the Quran). XIII, 446. 

HARDEN, Edgar L. A study to determine the nature and 
relative importance of information used in Michigan College 
Agreement high schools in recommending students planning 
to attend college. XIII, 40. 

HARDING, Paul Raymond Jr. A monograph of the North 
American species of Gymnopilus. XIII, 289. 





AUTHOR INDEX 


HARES, George Bigelow. The stability of metal-ammine com- 
plexes as a function of the chelate ring size. P.S. XV, 183. 

HARGREAVES, Leon Abraham Jr. The Georgia Forestry 
Commission — objectives, organization, policies and pro- 
cedures. XIII, 614. 

HARLAN, Owen. Comparison of scholastic records of 
students from academic, vocational and technical high 
schools in the industrial arts division of a teachers 
college. XIII, 1101. 

HARMON, Lindsey Richard. Inter-relations of patterns on 

- the Kuder Preference Record and the Minnesota Multiphasic 
Personality Inventory. XIII, 257. 

HARMS, William Otto. A thermodynamic study of liquid 
thallium-lead-bismuth solutions. XIII, 533. 

HARPER, II, John Clinton. Relationship of aerification, irriga- 
tion, and compaction to phosphorus penetration, root devel- 
opment, and population changes in a mixed turf of perm- 
anent grasses. P.S. XV, 64. 

HARRIOTT, Peter. The reactivity of deposited carbon. 
M.I.T. 51/52, 14. 

HARRIS, George Taylor. The capital structure in American 
banking. XIII, 689. 

HARRIS, John Ferguson Jr. The chemical reactions of o- 
nitrophenyldithiochloride and the synthesis and ultraviolet 
absorption spectra of the bis-(o-nitrophenyl) polysulfides. 
XII, 177. 

HARRIS, Marvin. Minas Velhas: a study of urbanism in the 
mountains of eastern Brazil. XIII, 280. 

HARRIS, Norman James. Reality practice as a procedure in 
counselor training. XIII, 203. 

HARRIS, Ronald Sutton. The place of English studies ina 
university program of general education: a study based 
on the practices of the English-speaking universities and 
colleges of Canada in 1951-52. XIII, 336. 

HARRISON, Francis B. Liquid scintillation counters and 
their application to the measurement of the negative uw meson 
capture probability in the heavy elements. XIII, 245. 

HARRISON, Harold Jerome. A study of the work of the 
Coordinating Committee on Democratic Human Relations in 
the Detroit public schools from September, 1943 to June, 
1952. XIII, 1065. 

HARRISON, John Francis. Johann Gottfried Herder: Journal 
of My Travels in the Year 1769. Translated, with introduc- 
tion and notes. XII, 93. 

HARRISON, Melvin Arnold. Simultaneous measurement of 
ionization and attachment coefficients. XIII, 843. 

HARROD, James Edwin. The response of four corn hybrids 
to magnesium fertilization. P.S. XV, 69. 

HART, Clinton Sheldon. The composition of a cobalt com- 
pound of thioglycolic anilide. XIII, 651. 

HARTMAN, Philip Emil. Light and electron microscopic 
studies of Escherichia coli-coliphage interactions. XIII, 630. 

HARTMAN, William F. The history of Colorado State 
College of Education — the teachers college period— 1911- 
1935. C.S. (Field Study No. 2) XIV, 38. 

HARTUNG, Arthur William. The importance of certain 
characteristics of teachers of education in the American 
Association of Colleges for Teacher Education member 
colleges and the degree to which these characteristics 
appear to exist. P.S. XV, 322. 

HARVEY, John Jr. Deltaline, an investigation of structure. 
XI, 178. 

HARVEY, Walter William. Some properties of composite 
metal films. M.I.T. 51/52, 36. 

HASELKORN, Harry. The vocational interests of a group of 
homosexuals. XIII, 4. 

HASHISAKI, Joseph. On group algebras of prime power 
groups. XIII, 1211. 

HASKETT, Hazel Berniece. An exploration of the concepts 
of secondary school boys and girls concerning the roles 
of parents in family living as indicated by their responses 
to certain family situations in selected motion pictures. 
XIII, 336. 

HASSAN, Ihab H. French symbolism and modern British 
poetry: with Yeats, Eliot, and Edith Sitwell as indices. 
XII, 232. 














AUTHOR INDEX 


HASSION, Francis Xavier. Low temperature dielectric 
properties of ethanol and iso propanol. XII, 1001. 

HATHAWAY, Robert Joseph. Syntheses of 2 (3,4)-hydroxy- 
(and methoxy)-2'(3',4')-chloro-stilbenes and -bibenzyls. 
XIII, 161. 

HATTWICK, Robert George. Dark adaptation to intermed- 
iate levels and to complete darkness. XIII, 583. 

HAUSER, Richard Scott. An ecological analysis of the 
isolated prairies of Newaygo County, Michigan. XIII, 643. 

HAVERLAND, Lillian Edith Hite. The effects of relaxation 
training on certain aspects of motor skill. XII, 1081. 

HAWTHORNE, Edward I. Electromagnetic energy flow 
studies at low frequencies with particular emphasis on 
rotating machinery. XII, 211. 

HAY, Richard Leroy. Stratigraphy of the lower volcanic 
rocks in the southern part of the Absaroka Range, Wyoming. 
XIII, 372. 

HAYAO, Shin. Some reactions of propiolactone. XIII, 983. 

HAYES, Edgar Eben. Transformation mechanism of 
zirconium. M.I.T. 51/52, 124. 

HAYRE, C. Ruth Wright. Samuel Jackson Pratt: novelist and 
poet (1747-1814). XIII, 228. 

HAZEL BAKER, Norval Denver. An analysis of certain methods 


and procedures used by local boards of education in Arkansas. 


XIII, 198. 

HEAD, Sydney Warren. Television and social norms: an 
analysis of the social content of a sample of television 
dramas. XIII, 606. 

HEALEY, James Henry. An analysis of the span of control 
and selected coordinating and control media employed by 
chief executives of Ohio manufacturing companies. XIII, 182. 

HEATH, Samuel Roy Jr. The relation of rail-walking and 
other motor performances of mental defectives to mental 
age and etiological type. XIII, 260. 

HEDLUND, James Lane. Construction and evaluation of an 
objective test of achievement imagery. XII, 1257. 

HEFFELFINGER, Carl J. Determination of the half-life of 
polymeric free radicals. XIII, 316. 

HEFFNER, Hubert. Traveling wave amplification of milli- 
meter waves. XIII, 212. 

HEFLEY, John Theodore. The Christian Century in American 
culture, 1920-1941. XIII, 603. 

HEIDEMAN, Bert R. Mortimer. A study of the causes of 
Finland’s involvement in World War II at three separate 
times: November, 1939; June, 1941; September, 1944. 

XI, 778. 

HEINEMAN, Robert Edwin. The lateral structure of large 
air showers. XIII, 419. 

HELGASON, Sigurdur Bjorn. A study of genetic factors and 
techniques affecting cold-test performance in corn. 

XIII, 461. 

HELLER, Milton David. The reactions of 1-oxo-1,2,3,4,9,10- 
hexahydrophenanthrene. XIII, 296. 

HELM, Sanford Marion. Carl Friedrich Abel, symphonist: 

a biographical, stylistic, and bibliographical study. XIII, 833. 

HENCH, Miles Ellsworth. An investigation of the effect of 
blood and serum from resistant and susceptible host species 
on the growth of TypeI pneumococcus. XIII, 283. 

HENDERSON, Eric P. Pleistocene geology of the Watino 
Quadrangle, Alberta. XIII, 537. 

HENDERSON, Robert Edward. The diffraction of X-rays by 
liquid alloys of sodium and potassium. XIII, 1226. 

HENDERSON, Robert Lynn. Stimulus intensity dynamism and 
secondary reinforcement. XIII, 1087. 

HENDREN, Eugene Ezra. Radiant heat exchange factors for a 
screened system. XIII, 1141. 

HENDRICK, Leo Thomas. Henry James: The late and early 
Styles (a stylistics study). XIII, 808. 

HENKELS, Herbert Walter. The electrical properties of 
selenium. XIII, 247. 

HENLEY, Dora Alice. An investigation of the pneumococcidal 
activity of extracts of tissues from resistant and susceptible 
host species. XIII, 283. 

HENRY, Edwin Ernest Jr. The thermistor as a device for 
the measurement of velocity in flowing water. XIII, 743. 





1335 


HENRY, Jesse Dee. A study of some factors associated 
with the withdrawal of students from the secondary schools 
of Arkansas. XIII, 199. 

HEPLAR, Joseph Quincy. Relationships between virulence 
of tubercle bacilli and their respiration at low oxygen 
tension and in the presence of immune factors. XIII, 465. 

HERBERT, Edward. A study of the liberation of ortho- 
phosphate from adenosine triphosphate by the stromata of 
human erythrocytes. XIII, 250. 

HERBST, John Clifford Jr. The Naugatuck Valley. XIII, 370. 

HEREFORD, Herman Lee. Some solutions to selected school- 
community problems encountered by Missouri superintend- 
ents. XIII, 1066. 

HERMAN, Frank. Electronic structure of diamond-type 
valence crystals: including a calculation of the energy 
band structure of diamond by the orthogonalized plane wave 
method. XIII, 418. 

HERNDON, Lewis Langdon. A study of capital formation 
and savings, 1935 to 1950. XIII, 1022. 

HERRLICH, Herman Conrad. An investigation of the blood 
pressure lowering action of a series of fully substituted 
urea compounds. XIII, 1222. 

HERRMANN: Donald Joseph. A study of the abilities, traits, 
and characteristics of secondary school counselors. 

XIII, 70. 

HERSHENSON, Herbert Malcolm. The photometric deter- 
mination of aliphatic amines. M.I.T. 51/52, 37. 

HERZIG, Fred John. A critical history of state grants-in- 
aid to public schools in Connecticut. XIII, 1076. 

HERZOG, II, Leonard Frederick. Natural variations in 
strontium isotope abundances in minerals: a possible 
geologic-age method. M.I.T. 51/52, 97. 

HESSEMER, Robert Andrew Jr. The effects of smokes on 
thermionic ions inair. XIII, 524. 

HICKOCK, Benjamin Blakely. The political and literary 
careers of F. B. Sanborn. XIII, 548. 

HICKS, William Vernon. Utilization of industrial techniques 
in establishment of job classifications and determination 
of salaries in the public schools. XIII, 41. 

HIGGINS, Trumbull. The problem of a second front: an 
interpretation of coalition strategy before and during the 
turning point of the second World War. XIII, 378. 

HIGHBERGER, Ruth Leah. The relationship between 
maternal behavior and the child’s early adjustment to 
nursery school. XIII, 732. 

HILL, David Lawrence. Dynamical analysis of nuclear 
fission. XIII, 572. 

HILL, Erma Marguerite. A study of the plastic card method 
for the determination of human blood groups. XIII, 631. 

HISCOCKS, Geoffrey Arthur. Some economic assumptions 
about human behavior with special reference to motivations 
and farm mangement. XIII, 26. 

HO, Ping-ti. Land and state in Great Britain, 1873-1910; a 
study of land reform movements and land policies. 

XIII, 83. 

HOCHBAUM, Godfrey Martin. Certain personality aspects 
and pressures to uniformity in social groups: an investi- 
gation of sources of resistance to pressures in uniformity. 
XIII, 896. 

HOCKING, John Gilbert. On approximations to monotone 
mappings on two-dimensional manifolds. XIII, 824. 

HODGE, Alan John. Studies on paramyosin: the in vitro 
reconstitution and transformation of periodic structure. 
M.I.T. 51/52, 6. 

HOFFMAN, C. Fenno, Jr. Roger Ascham and humanist education 
in sixteenth century England. XIII, 796. 

HOFFMAN, Glenn John. The French Huguenots and the 
revolt of the Low Countries against Philip II, 1559-1572. 
XII, 778. 

HOFFMAN, Herbert N. A study in an aspect of concept 
formation with subnormal, average, and superior adoles- 
cents. XIII, 1275. 

HOFFMAN, Lewis C. Chemical composition and the anelas- 
ticity of glass. P.S. XV, 113. 

HOGAN, Vincent Paul. The neutrality of Ireland in World 
War Il. XIII, 576. 








1336 


HOLBROOK, Sarah Fitch. A study of the development of 
motor abilities between the ages of four and twelve, using 
a modification of the Oseretsky scale. XIII, 875. 

HOLLAND, Jerome H. A study of Negroes employed by the 
Sun Shipbuilding and Dry Dock Company during World War 
II and their problems in the post war period. XIII, 1296. 

HOLLANDER, Edwin Paul. An investigation of the relation- 
ship between authoritarian attitudes and leadership selec- 
tion in a military setting. XIII, 120. 

HOLLIS, Adelyn F. Factors related to student participation 
in campus activities in a midwestern teachers’ college. 
XIII, 337. 

HOLLIS, Virgil Sydney. Elementary schools with and without 
vice-principals. XIII, 507. 

HOLLOWAY, Harold David. Effects of training upon, and 
relationships between, two standard child intelligence tests. 
XIII, 884. 

HOLLOWAY, Ralph Selah. Sociological theory and analysis of 
the self: A study of self attitudes as related to the selec- 
tion of social roles. XIII, 448. 

HOLMBERG, Harry E. Investigation and evaluation of audio- 
visual materials pertaining to the undergraduate music 
education curriculum. XIII, 241. 

HOLT, Leroy Henry. An appraisal of crossbreeding in farm 
animals. XIII, 934. 

HOLYK, Walter. Some geological aspects of radioactivity: 

I. The use of biotite in determination of geologic age by the 
strontium method; II. The use of lepidolite in determina- 
tion of geologic age by the calcium method; III. The potas- 
Sium content of ultramafic rocks and its heat contribution. 
M.I.T. 51/52, 98. 

HOMEIER, G. A. Custer. An analysis of current administra- 
tive procedures used in the orientation of new teachers in 
Michigan public high schools. XII, 1067. 

HOMFELD, Melville John. A parent-teacher conference pro- 
gram in the Menlo Park schools. XIII, 705. 

HOMME, Angela Snell. Rate of reconditioning as a function of 
amount of extinction. XII, 864. 

HOMME, Lloyd E. Spontaneous recovery from extinction in 
relation to number of reinforcements, spacing of acquisi- 
tion, and duration of initial extinction period. XIII, 884. 

HONEY, Richard Churchill. A traveling-wave electron 
deflection system. XIII, 744. 

HONMA, Shigemi. Comparison of recurrent parent with 
different backcross generations in tomato. XIII, 618. 

HOOD, Harvey R. The central administrative organization of 
small California school districts. XII, 706. 

HOOD, Philip Nelson. A study of the speech development and 
related factors in spastic hemiplegia. XII, 1301. 

HOOPES, John Walker, Jr. Diffusion in gas mixtures of three 
components. XIII, 1127. 

HOOVER, Dwight Wesley. The religious basis of the thought 
of the elder Henry James. XIII, 779. 

HOOVER, John R. E. A study of some imidazole derivatives 
of 1,4-naphthoquinone. XII, 178. 

HOOVER, Kenneth Bert. The vegetation of selected areas of 
the Piedmont of Pennsylvania. P.S. XV, 104. 

HOPKINS, Charles Owen. The effectiveness of secondary 
reinforcement as a function of the amount and quality of 
food incentive. XIII, 121. 

HORN, Lindsey Hammond Jr. A study of the effects of anti- 


biotics upon the digestion of feed nutrients by yearling steers. 


XIII, 935. 

HORTON, James Henry, Jr. The release and fixation of potas- 
sium in fifteen Pennsylvania soils. P.S. XV, 72. 

HORTON, John Perrine. Studies on a mechanism of bacterial 
cell destruction by ultrasonic vibrations. M.I.T. 51/52, 57. 

HORWITZ, Leonard. Investigations on Hill reactions of 
isolated chloroplasts and whole cells and their relation to 
photosynthesis. XIII, 468. 

HOSHIKO, Tom. A study of mesonephric tubular transport 
of electrolyte. XIII, 853. 

HOURIHAN, Joseph P. The duties and responsibilities of the 
visiting teacher. XIII, 42. 

HOUSE, Betty Jean. Some experimental tests of alternation 
theory. XII, 1071. 


AUTHOR INDEX 


HOUSE, Herbert Otis. Part one: Diacylation of m-xylene. Part 
two: Heterocycles containing p-phenylene units. XIII, 983. 

HOUVOURAS, Eleutherios Ted. Catalytic oxidation of ammonia 
at low temperatures I. In fused salt media II. By a rare 
earth oxide catalyst on a tubular reactor. XII, 1128. 

HOWE, Richard James. An investigation of methods for 
determining the behavior of sucker rod oil well pumping 
systems. XIII, 1142. 

HOWLAND, John Stapleton. Temporal factors in retro- 
active inhibition: influence of length of interval and point 
at which interpolation occurs. XIII, 885. 

HRISHKIKESAN, Kizhakke Goving. Beneficiation of high 
titanium Indian bauxite through chlorination. XIII, 75. 

HSIEH, Hild Hsi-Teh. Wave functions of electrons ina 
highly compressed gas. M.I.T. 51/52, 147. 

HSU, Pao Tan. Lift and moment distributions on wings of 
finite span. M.I.T. 51/52, 3. 

HU, Kuo Hao. Zero-point entropy of methylammonium 
chloride. P.S. XV, 188. 

HU, Ling-Wen. Plastic combined stress-strain relations of 
metals and applications. P.S. XV, 419. 

HUBBARD, Thomas Brannon Jr. Non-simultaneous bilateral 
breast cancer. XIII, 764. 

HUBBE, Rolf Oskar. Public service in Miletus and Priene 
in Hellenistic and Roman imperial times. XII, 550. 

HUCKER, Howard B. The anomalous acetylation of 
alkylbenzenes. XIII, 985. 

HUDDLESTON, Charles Martin. Nuclear disintegration 
schemes of R82, Rb84, Ru193)  pgl93 and As!2. 

XIII, 845. 

HUEY, J. Frances. Interpersonal relationships between 
student teachers and their cooperating teachers. XIII, 43. 

HUGGHINS, Ernest Jay. Life history of a trematode, 
Hysteromorpha triloba (Rudolphi, 1819) Lutz. 1931, with 
ecological considerations. XIII, 141. 

HULL, Forrest Melvin. An experimental investigation of 
speech disturbance as a function of the frequency dis- 
tortion of delayed auditory feedback. XIII, 137. 

HUMENIK, Michael Jr. Surface tension and wettability of 
metal-ceramic systems. M.I.T. 51/52, 124. 

HUMMERT, Paul A. Marxist elements in the works of George 
Bernard Shaw. XIII, 1183. 

HUMPBRYS, Clifford R. The evaluation of physical factors 
in relation to land use: a study of Gogebic and Ontonagon 
Counties, Michigan. XIII, 143. 

HUNT, Heman Dowd. Quantum-mechanical and spectro- 
graphic study of allyl-like systems. XIII, 316. 

HUNTER, Richard Edward. William Whittingham: a study 
of his life and writings, with especial reference to the 
Geneva New Testament. XII, 233. 

HUNTINGTON, Dorothy Allison. An experimental investiga- 
tion of the relationships between auditory abilities and the 
speech disturbances produced by delayed auditory feedback. 
XI, 138. 

HUPPERT, Curtis R. The effect of a program of instruction 
on the gait of unilateral, above knee amputees. XIII, 1041. 

HURLEY, John R. Performance in verbal learning as a 
function of instructions and achievement imagery scores. 
XII, 1276. 

HURT, Mary Lee. A study of the effect on attitude toward 
and home carry-over of homemaking education when 
teaching is keyed to lower and middle class values and 
practices. XIII, 1088. 

HURWITZ, Jacob Isaac. Some effects of power on the rela- 
tions among group members. XIII, 722. 

HUTCHINSON, Donald Raymond. Beta-ray and gamma-ray 
energy measurements with a thin-lens magnetic spec- 
trometer. XII, 846. 

HUTNER, Simeon. Economic maximization in time of war: 
an historical survey. XIII, 490. 

HUTSON, Denver Burke. A study of the professional prob- 
lems encountered by beginning teachers of vocational 
agriculture in Arkansas. XIII, 1102. 

HUTTON, Harry Kelly. French-Canadian normal schools: 
an historical, interpretive and evaluative study. 

P.S. XV, 327. 








AUTHOR INDEX 


HUTTON, Jerry Thomas. The contribution of various serum 
protein fractions to certain heat-induced flavor defects of 
dried milk. P.S. XV, 271. 

HWANG, Chintsun. The elastic-plastic behavior of rings. 
XT, 214. 

HYMAN, Seymour Charles. Heat transfer by natura! convec- 
tion from horizontal cylinders. XIII, 360. 


I 


IANNI, Francis Anthony. The acculturation of the Italo- 
Americans in Norristown, Pennsylvania: 1900-1950. 

P.S. XV, 568. 

IBELE, Warren Edward. An extension of the law of cor- 
responding states. XIII, 1142. 

IBRAHIM, Mahmoud Adl-Eldin. Association tests between 
chromosomal interchanges in maize and resistance to the 
European corn borer. XIII, 285. 

INDRITZ, Jack. Applications of the Rayleigh-Ritz method to 
the solutions of partial differential equations. XIII, 1212. 

INGEBO, George Stanley. The relationships of school pro- 
cedures and conditions found in double shift programs in 
Washington schools during the 1951-1952 school year. 
XII, 1068. 

INGELHART, Louis Edward. Journalism in the American 
Teachers’ College. XIII, 1180. 

INGRAHAM, Allan Clark. A study of methods used to orient 
new members of a college faculty with a view toward 
improving the program of orientation at Ohio Wesleyan 
University. XIII, 521. 

IRANI, Kaikhooshro Burjorji. A method of determining an 
intrinsically phase-equalized filter transfer function. 

XII, 365. 

IRWIN, James Ross. Wayne University —a history. XII, 338. 

ISHII, Shigeru. Convergence of open mappings of locally 
compact spaces. XIII, 1212. 

ISSA, Mahmoud K. Trade between Egypt and the United 
States. XIII, 690. 

ISSIDORIDES, Costas H. Ethylene glycol ethers of penta- 
erythritol. XIII, 312. 

ISSIDORIDES, Marietta. Ultrastructure of the giant nerve 
fibers of the earthworm with special reference to the 
synapse. XIII, 1313. 

IVERSON, Marvin A. A factor analysis of judgments assigned 
to five classes of verbally described anger-arousing sit- 
uations. XIII, 263. 

IVIE, Claude Moore. An exploratory study of the action-type 
research projects as a phase of the master of education 
program (1945-51) in the College of Education of the Univer- 
sity of Georgia. XIII, 192. 


J 


JACCARINO, Vincent. The hyperfine structure of the 2p, /2 
metastable state of the stable chlorine isotopes; the 


anomalous magnetic moment of the electron. M.I.T. 51/52, 148. 


JACKMAN, Albert Havens. Physiography of the Big Delta 
region, Alaska. XIII, 756. 

JACKNIN, Bernard. The oxidation of ethylene to ethylene 
oxide. XIII, 527. 

JACKSON, George Blyden. Of irony in Negro fiction: a 
critical study. XIII, 388. 

JACKSON, Hezekiah. Some effects of maleic hydrazide on 
certain physiological responses of celery (Apium graveo- 
lens). XIII, 147. 

JACKSON, Jay Mervin. Analysis of interpersonal relations 
in a formal organization. XIII, 445. 

JACKSON, Robert Arthur. An item analysis technique based 
upon adjacent group differences. XIII, 193. 

JACOBS, Earl Edwin. Condensed states of chlorophyll and 
related pigments. XIII, 8. 

JACOBS, Merle Emmor. Studies on territorialism and sexual 
selection in dragonflies (Odonata: Libelluiidae). XII, 1313. 

JACOBSON, George Hartvig. Methodology of music theory: 
a typology of the methods of investigation, classification, 
and arrangement of musical materials. XII, 833. 


1337 


JACOBSON, Paul E. Thermal migration of supported copper 
atoms. XIII, 1002. 

JANETOS, Nicholas S. Attempted dehydrogenation of 
B -cyclohexylalanine and B -cyclohexylalanine deriva- 
tives synthesis of o-(p-toluyisulfonamido) benzene 
derivatives used as organic precipitants. XIII, 476. 

JARVIS, John Asa. Student survival factors in the Stout 
Institute: a statistical study of high school records, 
entrance test scores, college course grades and other 
measures with relation to survival in and graduation by a 
college of teacher training type-male students, industrial 
arts division, four years. XII, 700. 

JASS, Herman E. The effect of reducing agents on some 
physical and chemical properties of keratin fibers. 

XI, 971. 

JEFFRIES, Quentin Ray. Diffusion in compressed gases. 
XIII, 1129. 

JELLISON, Richard Marion. Paper currency in colonial 
South Carolina, 1703-1764. XIII, 545. 

JENKS, Elizabeth May. The contribution of speech as educa- 
tional method to teaching and learning procedures in the 
classroom. XIII, 732. 

JENNINGS, John Henry. A history of the New Theatre, New 
York 1909-1911. XII, 270. 

JENNINGS, Robert Kimmel. The antigenic composition of 
scarlatinal streptococcus culture filtrates as demonstrated 
by diffusion-precipitin analysis. XIII, 949. 

JENSEN, Rue L. The pathogenesis of hepatic necrobacillosis 
in beef cattle. XIII, 766. 

JOHANNSEN, Robert Walter. The sectional controversy and 
the frontier: Pacific Northwest politics on the eve of the 
Civil War. XIII, 779. 

JOHN, Harold Franklin. Separation of binary organic 
solutions by thermal diffusion. XIII, 1003. 

JOHNS, William Davis, Jr. The mineralogy of flint clays and 
associated fireclays. XII, 79. 

JOHNSON, Blossom Victoria. An experiment in adaptation to pre- 
college experiences in clothing classes. XIII, 1009. 

JOHNSON, Charles Edgar. A comparison of the spelling 
study behavior of two groups of third grade children. 

XII, 44. 

JOHNSON, Charles Ellicott. The concept and measurement 
of business income for corporate reporting. XIII, 183. 

JOHNSON, Charles James, Jr. A critical and intensive study 
of drop-outs of Negro students in secondary schools in 
Columbia, South Carolina. P.S. XV, 332. 

JOHNSON, Donald Arthur. Factors affecting cortical and 
subcortical responses to photic stimulation in the cat. 

XIII, 251. 

JOHNSON, Donald Ellis. Worcester in the war for independ- 
ence. XIII, 1172. 

JOHNSON, Eric Henry. Construction and appraisal of pro- 
cedures and materials for developing consensus regard- 
ing extra-class activities programs. XIII, 44. 

JOHNSON, Ewell Calvin, Jr. Sinusoidal analysis of feedback- 
control systems containing nonlinear elements. M.I.T. 51/52, 80. 

JOHNSON, Frederick Orson. Some chlorine derivatives of 
norbornane. M.I.T. 51/52, 38. 

JOHNSON, Horace Richard. High-resolution system for 
microwave spectroscopy. M.I.T. 51/52, 149. 

JOHNSON, John Spencer. Leadership process in the devel- 
opment of the Missouri School Reorganization Law. 
XI, 1068. 

JOHNSON, Paul E. Patterns of cooperative curriculum 
development in member schools of the Michigan Secondary 
School-College Agreement. XIII, 45. 

JOHNSON, Thomas N. The superior and inferior colliculi of 
the mole (Scalopus aquaticus machrinus). XIII, 279. 

JOHNSON, Vally Lou. A study to determine the levels in 
curriculum areas where remedial work is needed most in 
an elementary school for Spanish-speaking children shown 
by correlation of mental age and educational age. C.S. 
(Field Study No. 2) XIV, 42. 

JOHNSTON, Bruce Foster. Food and agriculture in Japan, 
1880-1950. XIII, 691. 

JOHNSTON, James Douglas. I. The use of the Diels-Alder 
reaction for the preparation of steroids. II. Extracts of 


Penicillin mycelium. P.S. XV, 193. 











1338 AUTHOR INDEX 


JONES, Guy Langston. Inheritance of the mode of reaction to 
stem rust, particularly race 15B, and leaf rust in two 
crosses of vulgare wheats. XIII, 156. 

JONES, Joseph Paul. A study of the retention and utilization 
of calcium and phosphorus in adult man. XIII, 111. 

JONES, Lerroy Victor. Investigations of propylgermanes and 
propylgermanoic acid. XIII, 308. 

JONES, Lewis William. Metabolic activities and nutritional 
requirements of Clostridium feseri. XIII, 466. 

JONES, Ruth Merrell. Selection and use of books in the 
elementary school library. XIII, 1042. 

JONES, Thomas Franklin Jr. The propagation of errors in 
analog computers. M.I.T. 51/52, 81. 

JONES, Warren Francis Jr. A comparison of retroactive 
and proactive inhibition as functions of the time interval 
between original learning and the measurement of 
retention. XII, 1249. 

JONES, William McKendrey, Jr. Learned refugees in Eng- 
land: 1547-1625. XIII, 1184. 

JONITIS, Peter Paul. The acculturation of the Lithuanians of 
Chester, Pennsylvania. XIII, 267. 

JORDAN, Russell Thomas. The Novy rat virus: its recovery 
and characterization. XIII, 632. 

JORDAN, Thomas L. Jr. Generalized metric lattices and 
lattices of subgroups. XIII, 1213. 

JORDAN, William Ditmer. Inelastic behavior of eccentrically 
loaded columns. XIII, 71. 

JOSKOW, Jules. Medical care through voluntary insurance: 
the health insurance plan of Greater New York. XIII, 184. 

JOULLIE, Madeleine M. A study of anionic cleavages of 
esters of trichloro and trifluoroacetic acids. XIII, 668. 

JOURARD, Sidney Marshall. A study of ego strength by 
means of the Rorschach test and the interruption of tasks 
experiment. XIII, 435. 

JUNGEMANN, Fredrick Henry. The substratum theory and 
the Hispano-Romance and Gascon dialects: a functional- 
structural analysis of some phonological problems. 

XII, 399. 
JUNKEN, Elizabeth M. A comparison of the reactions to 





frustration of children academically advanced with those 
of children academically retarded. XIII, 583. 

JUUL, Kristen Dortheus. Authoritarian personality in 
relation to teachers’ attitudes towards child behavior. 
XIII, 1089. 


K 


KACHMAR, John Frederick. A study of the mechanism of 
potassium activation of pyruvic phosphoferase. XII, 169. 
KAHN, Marvin W. Perceptual consistency of Rorschach fac- 
tors with therapy interview responses, and generalization 
change as a predictor of psychotherapeutic success. 

P.S. XV, 553. 

KALBFLEISCH, Herbert Karl. The history of the German 
newspapers of Ontario, Canada, 1835-1918. XIII, 809. 

KALOS, Malvin Howard. On the lateral structure of 
electronic showers in air. XII, 106. 

KANE, Dennis James. Histopathology of the renal lesion 
in the generalized Schwartzman phenomenon. XIII, 1162. 

KANFER, Frederick H. The effect of partial reinforcement 
on acquisition and extinction of a class of verbal responses. 
XIII, 876. 

KANTER, Donald Lucky. Some relationships of personality 
to the area of academic concentration and political attitude. 
XIII, 1285. 

KANTNER, John Frederick. Social mobility, fertility and 
fertility planning. XIII, 449. 

KAPLAN, Bernard. An experimental study of the relation of 
formal aspects of speech behavior to role-taking activity. 
XI, 897. 

KAPOS, Andrew. Some individual and group determinants of 
fraternity attitudes toward the admission of members of 
certain minority groups. XIII, 446. 


KARANIKAS, Alexander. John Crowe Ransom and Allen Tate: 


a study of the southern agrarian theory of literature. 
XIII, 1194. 


KARKHANAVALA, Minocher Dadabhoy. A thermal expansion 
study of glasses. P.S. XV, 116. 

KARNES, Thomas Lindas. Attempts to confederate the states 
of Central America XIII, 221. 

KARR, Harold Solomon. Samuel Butler: his influence on Shaw, 
Forster and Lawrence. XIII, 551. 

KARSNER, Milo Gist. An evaluation of motion-picture loops 
in group instruction in badminton. XIII, 1082. 

KATZ, William D. A study of the changes in personality 
structure in depression by meaus of psychological tests. 
XIII, 592. 

KAUFMAN, Samuel. Synthesis of some substituted cyclo- 
hexenones. XIII, 297. 

KAUFMAN, Warren John. The removal of radioactive anions 
by water treatment. M.I.T. 51/52, 59. 

KAUTZ, Arthur Philip. The Jacobean episcopate and its 
legacy: a study of the episcopacy in Canterbury and York 
during the reign of King James I. XII, 222. 

KAUTZ, William Hall. A procedure for the synthesis of net- 
works for specified transient behavior. M.I.T. 51/52, 82. 

KEANE, Kenneth William. Reproductive failure of rats on 
glyceryl trilaurate-containing diets and its prevention by 
certain natural fats. XIII, 278. 

KEHOE, Ray Elmer. A history of the teaching of general and 
world history in United States secondary schools. XII, 338. 

KELLER, Robert. The growth of pleuropneumonia-like 
organisms of human origin. XIII, 633. 

KELLEY, Darwin Newton. Separation of powers: the Amer- 
ican development of separation of powers and the use of 
this principle in the Constitution of the United States, 1607- 
1787. XIII, 1173. 

KELLEY, Jay Hilary. Economics of mining: I. Forces creat- 
ing economic surge with special reference to the mineral 
producing industries. II. Development of mathematical 
concepts of surge in mechanical mining. P.S. XV, 510. 

KELLEY, Jeff Thomas. A study of the socio-economic status 
of pupils as a basis for curriculum development in a high 
school. XII, 346. 

KELLEY, Robert Lloyd. The hydraulic mining controversy 
in California, 1856-1895: a case study in sectionalism. 
XIII, 780. \ 

KELLEY, William Thomas. Wheat under control: a study of 
international wheat agreements. XIII, 685. 

KELLOGG, Karl Brittan. The fluorination of simple oxygen- 
containing organic compounds. XIII, 309. 

KELLY, George Edward. The aesthetic theories of Edgar 
Allan Poe: an analytical study of his literary criticism. 
XIII, 1184. 

KENNEY, David Templeton. The administration of federal 
grants and loans to local units of government. XIII, 113. 

KENNY, Douglas Timothy. An experimental test of the 
catharsis theory of aggression. XIII, 441. 

KENT, Gordon. Space charge waves in inhomogeneous elec- 
tron beams. XIII, 531. 

KENWORTHY, Walter. The effect of oxygen concentration 
on the induction of lethality and chromosomal aberrations 
by X-rays in Habrobracon andSciara. XIII, 157. 

KERLINGER, Frederick Nichols. The development of dem- 
ocratic control in Japanese education: a study of attitude 
change in Shikoku, 1948-1949. XIII, 722. 

KERMAN, Ralph Owen. Proton-proton scattering at 5.77 Mev 
using photographic techniques. XIII, 420. 

KERR, George Thomson. I. The effect of structure on the vis- 
cosities of hydrocarbons. II. The synthesis and properties 
of fused ring hydrocarbons. P.S. XV, 195. 

KERR, Ralph Oliver. Intramolecular reduction of hindered 
diketones. XIII, 985. 

KERSTETTER, Leona M. A sociometric study of the class- 
room roles of a group of highly gifted children. XIII, 606. 

KESLER, George Henry. Mass transport in spray-laden 
turbulent air streams. M.I.T. 51/52, 15. 

KESSLER, Heinrich Berthold. An investigation of the char- 
acteristic infrared absorption bands of the peptide link. 
XIII, 415. 

KEYL, Alexander Charles. Studies on the relationship of the 
Sugar moieties of the cardiac glycosides to their toxicity 
on the intact embryonic chick heart. XIII, 1222. 











AUTHOR INDEX 


KHALAFALLA, Sanaa Elsayed. Theory of polarographic 
diffusion: study of instantaneous current-time curves at 
the dropping mercury electrode. XIII, 672. 

KIERMAN, Frank Algerton Jr. Ssu-ma Ch’ien’s historio- 
graphical attitude as reflected in four late warring states 
biographies. XIII, 1185. 

KILLION, Mead Wilbur. A comparison of the school records 
of delinquent and non-delinquent boys. XIII, 723. 

KIMBERLY, Max Edmond. Health education subject-matter as 
preferred by professional and lay people in Montana. 

XII, 763. 

KINCAID, Gerald Lloyd. Some factors affecting variations in 
the quality of students’ writing. XIII, 733. 

KINCH, Donald Miles. Physical factors affecting the germ- 
ination vitality of weed seeds. XIII, 461. 

KING, Francis Paul. The third force in French politics. 

XIII, 252. 

KING, Frederick Murl. An analysis of certain school-life 
maturity traits of the seven-year-old. XIII, 193. 

KING, John Swinton. Angular distributions from_the reactions 
CI89 (d,p)Crs6 , Sc49 (d,p)Se 6 and V (d,p)V?2 as a test of 
the shell model. XIII, 846. 

KING, Roma Alvah Jr. Some studies in the shorter poems of 
Robert Browning: stylistic interpretations. XIII, 810. 

KIP, Richard de Raismes. Fraternal life insurance. XIII, 185. 

KIRBY, Bernard Cromwell. A parole prediction study using 
the discriminant function. XII, 1293. 

KIRK, David Clark, Jr. A study of the oxidation of the cobalt- 
ous-glycylglycine system in aqueous solution with emphasis 
on the kinetics of the reaction. XIII, 317. 

KIRN, James F. The effect of ultraviolet irradiation on the 
photochemical changes of ergosterol and the chromatographic 
separation of the products. XIII, 672. 

KIRSHNER, Norman. Studies of the specificity of cathepsin III 
(leucine aminopeptidase). P.S. XV, 26. 

KISLIUK, Paul Pogust. The microwave spectra and molecular 
structure of the group V trihalides. XIII, 317. 

KIT ZHABER, Albert Raymond. Rhetoric in American colleges, 

1850-1900. XIII, 810. 

KLAUS, Elmer Erwin. Wear and lubrication characteristics 
of some mineral oil and synthetic lubricants. P.S. XV, 201. 

KLECKNER, Donald Charles. Senator Robert A. Taft: a 
study of his public address with emphasis on the labor issue. 
XTi, 450. 

KLEINER, Walter Herman. Crystalline field approximation 
in paramagnetic salts. M.I.T. 51/52, 150. 

KLEISER, John Raymond. The effect of habit formation, 
mental activity, and gross muscle movements on the 
reproduction of time. XIII, 886. 

KLEMMER, Edmund Theophilus. The discrimination and 
control of force and velocity in elbow flexion. XIII, 122. 

KLINE, Granville Bruce. Synthesis in the cyclobutane series 
Il. M.I.T. 51/52, 39. 

KLINGELHOFER, Edwin Lewis. The relationship of academic 
advisement to the scholastic performance of college pro- 
bationary students. XIII, 864. 

KLOEPPER, Robert Mayer. Angular and direction-polari- 
zation correlation for successive gamma-gamma and beta- 
gamma transitions. XIII, 416. 

KLOMP, Henry. The idea of aspiration in early and mid- 
Victorian literature. XIII, 389. 

KNAP, James Eli. High pressure reactions in a flow system. 
XI, 361. 

KNAUFF, Raymond Eugene. Thiamine deprivation and the 
utilization of certain keto acids by the rat. XIII, 304. 

KNEIP, George Dewey, Jr. The friction and wear of iron-base 
cermets. M.I.T. 51/52, 126. 

KNOLL, Samson Benjamin. Herder and the French Revolu- 
tion. XIII, 222. 

KNOX, Carl Warner. An investigation of the job satisfaction 
of recent graduates of the University of Illinois now en- 
gaged in school teaching and administration. XIII, 1043. 

KNOX, George Albert. Kenneth Burke as literary theorist 
and critic. XIII, 1195. 

KOBAYASHI, Yutaka. The enzymatic synthesis of alpha- 
acetolactate from pyruvate by Proteus morganii extracts. 
XIII, 657. 





1339 


KOCH, Edward Frank. Preparation and evaluation of lubri- 
cating oil additives. P.S. XV, 208. 

KOELLER, Raymond Charles. Diffusion in compressed 
liquids. XIII, 12. 

KOENIG, Warren Wright. Continuous countercurrent ion 
adsorption and stripping using ion exchange resins. 

XIII, 1129. 

KOHN, Robert Rothenberg. In vitro studies on the relation- 
ships between glutathione, intermedin and melanin syn- 
thesis. XIII, 920. 

KOLB, Glen L. Some satirical poets of the Spanish American 
colonial period. XIII, 811. 

KONDRA, Peter Alexander. Inheritance studies in turkeys. 
XII, 958. 

KONICK, Marcus. The authorship of Sir Ferumbras: 
Ashmole Ms. 33 of the Bodleian Library, Oxford. XIII, 233. 

KONIRSH, Suzanne Granitsch. The struggle for power between 
Germans and Czechs, 1907-1911. XIII, 223. 

KORBER, George William. Parental standards of adolescent 
sexual behavior: a study of values in conflict. XIII, 264. 

KORG, George Gissing: a study in conflicts. XIII, 389. 

KOSMAN, Mary Ellen. The effect of anoxia and hypercapnea 
andiogenic seizures. XIII, 1277. 

KOSTER, George Fred. The effects of configuration interaction 
on the hyperfine structure. M.I.T. 51/52, 151. 

KOTIK, Jack. Existence and uniqueness theorems for water 
waves. M.I.T. 51/52, 109. 

KOTT, Maurice G. Learning and retention of words of sexual 
and nonsexual meaning. XIII, 261. 

KOUTS, Herbert John Cecil. An investigation into certain 
features of the motion of a rigid charge distribution. 

XIII, 570. 

KOWALCZYK, Stanley A. Some historical and literary 
aspects of Henryk Sienkiewicz’s With Fire and Sword. 
XIII, 1173. 

KOZAK, Andrew V. Kalgometrics: an experiment in the 
teaching of plane geometry, algebra, trigonometry, analytic 
geometry, differential calculus, and integral calculus to 
“selected” tenth-grade pupils in the high school. P.S. XV, 
340. 

KOZIKOWSKI, John. The preparation of vinylogs of methadon. 
XIII, 985. 

KRAIMAN, Eugene Alfred. Polythiolesters. XIII, 985. 

KRAMER, Carlisle Herbert. Committee evaluation of free 
printed instructional materials. XII, 704. 

KRAMER, Richard Neil. The ontological foundations of 
negatives. XIII, 1225. 

KRAPPE, Edith Smith. King Ponthus and the Fair Sidone: 

a critical edition. XII, 797. 

KRAUSKOPF, Frances. The French in Indiana, 1700-1760: 
A political history. XIII, 781. 

KRAYBILL, Richard Reist. An investigation of bridging 
velocities and pressure drop for isothermal counter- 
current flow of gas and liquid in vertical wetted wall tubes. 
XIII, 740. 

KRESS, Herbert. Alleviation of stream pollution from semi 
chemical pulping processes. XIII, 528. 

KRETSCH, Robert Winston. Alphonse Karr — social critic and 
painter of manners. XIII, 94. , 

KROGH, Harold Christian. The structure and role of the 
local insurance agency in Iowa. XIII, 1023. 

KROMHOUT, Robert Andrew. Changes in the absorption bands 
of ethyl chlorophyllide during crystallization. XIII, 107. 

KROPP, Russell Paul. An evaluation of two methods of test 
interpretation and the related analysis of oral problem- 
solving processes. XIII, 1090. 

KRYN, Jeannette Miriam. The anatomy of the wood of the 
Anacardiaceae and its bearing on the phylogeny and relation- 
ships of the family. XIII, 290. 

KUDRNA, Jack R. A proposed school plant expansion plan for 
Rushville, Nebraska. C.S. (Field Study No. 1) XIV, 46. 

KUENZLI, Alfred E. Organismic conceptions of the educative 
process: A study of the functional and configurational 
psychologies of John Dewey and Kurt Lewin. XIII, 1091. 

KUETHER, Frederick William. The average energy required 
for the formation of an ion-pair by the total absorption of 
1000 volt electrons in air. XIII, 245. 

















1340 


KUHN, Wolfgang Erasmus. A study and appraisal of music 
education in selected public schools of Illinois. XIII, 1114. 

KULICK, William. Personality traits and academic standing 
of probationary engineering students before and after 
counseling: an evaluation of the effectiveness of non- 
directive counseling by means of the Rorschach test. 
XII, 584. 

KUNZ, Robert M. A critical examination of the radical 
empiricism of William James. XIII, 568. 

KUNZE, George William. The weathering of the micas and 
their role in potash fixation. P.S. XV, 75. 

KUPKE, Donald Walter. The preparation and sedimentation 


behavior of nonfibrous desoxypentosenucleoprotein. XIII, 170. 


KURLAND, Norman David. Antoine Arnauld: Theological and 
philosophical controversies in the seventeenth century. 
XIII, 375. 

KURTZ, Stephen Guild. American politics, 1795 to 1800. 
XIII, 545. 

KYTE, John Russell. Heat transfer from spheres and cylin- 
ders to gases at subatmospheric pressures under natural 
convection conditions. XIII, 529. 


L 


L’ ABBE, Maurice. Systems of transfinite types involving 
X-conversion. XIII, 562. 

LACHENBRUCH, Simon Herold. Symmetrization in n dimen- 
sions. XIII, 238. 

LADD, Ernest Everett. The characteristics of adults enrolled 
during 1951-1952 in the Gary, Indiana, night school classes 
for credit toward high school graduation. XIII, 1075. 

LAHIRY, Nripendra Lal. Evaluation of amino acids in fish 
processed by various methods. M.I.T. 51/52, 91. 

LAINE, Oliver Herman. Towson: a geographic survey of an 
urban community. XIII, 757. 

LAMARSH, John Raymond. The independent-particle theory 
of nuclear scattering. M.I.T. 51/52, 152. 

LAMBERT, Rovdert Frank. A study of the influence of boundary- 
layer viscosity and heat conduction, mechanical wall vibra- 
tion, and thermal relaxation on the damping of an acoustical 
cavity resonator. XIII, 531. 

LAMPE, Kenneth Francis. Studies on the pharmacology of 
n-phenacyl+8-cyanoethyl)-piperidinium bromide and a 

- series of related analogs. XIII, 565. 

LAMPHERE, Arthur Valentine. The relationship between 
dependency factors and goal-setting behavior in duodenal 
ulcer patients. XII, 876. 

LAMPTON, Robert Koerbel. Developmental and experimental 
morphology of the ovule and seed of Asimina triloba Dunal. 
XI, 290. 

LANDES, Jack Lyle. A study of variations in group per- 
ceptions of school buildings. XIII, 346. 

LANE, Barbara Savadkin. A comparative and analytic study 
of some aspects of Northwest Coast religion. XIII, 464. 
LANE, Robert Brockstedt. Cultural relations of the Chilcotin 

Indians of West Central British Columbia. XIII, 464. 

LANGE, Corinth E. A study of the development of certain 
attitudes by means of original, tape-recorded stories. 
XIII, 1044. 

LANGENHEIM, Jean Harmon. Description of the plant 
communities and environments of the Crested Butte Area, 
Gunnison County, Colorado. XIII, 644. 

LANGNER, Ralph Rolland. The urinary excretion of trypto- 
phan and tryptophan metabolites following the ingestion 
of D- and DL- tryptophan by the normal human subject. 
XII, 971. 

LARSEN, Clifford Louis. Participation in adult groups: 
the relationship between participation and valence in two 
air force reserve squadrons. XIII, 710. 

LARSON, Alworth Duane. Purification and properties of 
bacterial urease. XIII, 633. 

LARSON, Arthur Quentin Jr. Foreign threats to the French 
monarchy and their relation to feudal rebellion (1435- 
1525). XII, 83. 

LARSON, Edward William Jr. The relationship between 
maximum strains and fatigue lives of structural joints. 
XIII, 1133. 





AUTHOR INDEX 


LARSON, Edwin. Spenser and the tradition of Italian 
style. XII, 95. 

LARSON, Hugo Randolph. Oxygen activity in iron-oxide 
slags. M.I.T. 51/52, 126. 

LASTINGER, Samuel Thomas. An evaluation of the student 
teaching program at Florida Southern College. XIII, 47. 

LASWELL, Troy James. Geology of the Bowling Green, 
Missouri, Quadrangle. XIII, 1158. 

LATHAM, Darrell Ellsworth. An investigation of some 
personality traits related to success in athletic coaching. 
XII, 350. 

LATHROP, Jay Wallace. Characteristics of steady-state 
maintaining fields in microwave gas discharges. M.I.T. 51/52, 153. 

LATHROUM, Leo Baden. The reaction of cyanogen with 
selected Grignard reagents. XIII, 313. 

LAUTERBACH, Carl Gershom. An empirical study of the 
manifest anxiety scale and its relationships to other clinical 
measures of anxiety. XIII, 436. 

LAW, Orley Thomas Jr. The effect of background luminance 
on brightness discrimination. XII, 436. 

LAWLESS, Harrison Duncan Jr. The professional, social, 
and economic status of the four-year teacher education 
graduates of Southern University. XIII, 1103. 

LAWRENCE, Charles Radford. Negro organizations in 
crisis: Depression, New Deal, World War II. XIII, 132. 

LAWS, Leonard Stewart. A comparative study of basic college 
grades and effort-interest-attitude ratings for low ability 
students. XIII 700. 

LAWSON, Joel Smith, Jr. The directional correlation of the 
n160 gamma-gamma cascade. XIII, 1232. 

LAWSON, Robert Davis. Low energy photo-meson produc- 
tion. XIII, 847. 

LAZAR, Norman H. A study of the radioactive decay of 
antimony 124. XIII, 847. 

LEACH, Walter William. The measurement of nystagmus 
in normals and schizophrenics. XIII, 598. 

LEACOCK, Eleanor Burke. The Montagnais “ hunting 
territory”’and the fur trade. XIII, 4. 

LEAL, Joseph R. Aromatic halogenation with iodine tri- 
chloride and the reaction of thiophenol with certain ketones. 
XIII, 469. 

LeANDERSON, Robert Elmer. A statistical analysis of the 
contribution of visual materials to a unit on telephone com- 
munication. XII, 1115. 

LEASURE, John Keith. Some factors affecting grass-legume 
competition in swards. XIII, 941. 

LEAVITT, Christopher Pratt. The interaction of negative 
m-mesons inhelium. M.I.T. 51/52, 153. 

LEBOW, Irwin Leon. Photo-production of mesons in carbon, 
hydrogen, and deuterium. M.I.T. 51/52, 154. 

LeBRETON, Preston Paul. The organization and post-war 
administrative policies of the port of New Orleans. XIII, 326. 

LECCE, James Giacomo. Metabolic studies on three strains 
of pleuropneumonia-like organisms isolated from man. 

XII, 633. 

LeCLAIR, Edward Emile Jr. Economic values in nonliterate 
cultures: a cross-cultural reorientation to the theory of 
value. XIII, 693. 

LEE, Choi Chuck. Rearrangement studies using cl4 as 
tracer. M.I.T. 51/52, 40. 

LEEDS, Willard Lodowick. Teaching procedures and learning 
outcomes in core classes of a junior high school. 

XIII, 48. 

LEFTWICH, Rodney L. Arts and crafts of the Cherokee. 
XIII, 512. 

LEIPHOLZ, Roland. The visual arts in the elementary 
school. XIII, 734. 

LENARD, Andrew. Inner Bremsstrahlung in “& -meson decay. 
XIII, 421. 

LENG, Shao Chuan. United States-Japanese negotiation in 
1941. XIII, 1242. 

LENNON, Robert Earl The feeding mechanism of the sea 
lamprey, Petromyzon marinus Linnaeus, and its effects on 
host fishes. XII, 920. 

LEONARD, Benjamin Franklin III. Magnetite deposits of the 
St. Lawrence County district, New York. XII, 538. 








AUTHOR INDEX 


LEPPMANN, Wolfgang Arthur Robert. Die Deutsche Novelle 
als Spiegel sozialer Zustande. XIII, 552. 

LERNER, Edward Clarence. On the stationary states of 
mesons. M.I.T. 51/52, 156. 

LEROY, Paul Georges. Correlation of copper mineral- 
ization with hydrothermal alteration in the Santa Rita 
porphyry copper deposit. XIII, 373. 

LESHNER, Saul S. Changes in muscular tension as a func- 
tion of success, failure and statements of hope and 
expectation. XIII, 886. 

LESKOWITZ, Sidney. The base-catalyzed cleavage and 
rearrangement of ethers. XIII, 13. 

LEURGANS, Paul John. Interaction of excitons and impurity 
atoms with phonons in germanium. XIII, 107. 

LEUSSING, Daniel Lawrence Jr. Iron-thioglycolic acid 
complexes. XIII, 469. 

LEUTENEGGER, Ralph R. A study of adaptation and recovery 
in the oral reading of stutterers. XIII, 1301. 

LEVIN, Harvey Joshua. Cross-channel ownership of mass 
media: a study in social valuation. XIII, 323. 

LEVINE, David Lawrence. Prediction of the adjustment of 
children in guardianship care: an application of statistical 
methodology to social work data. XIII, 1294. 

LEVINE, Harold Abraham. Differentiation of nonmaladjusted 
from maladjusted individuals under conditions of success 
and failure. XII, 442. 

LEVINE, Samuel H. Changing concepts of Palestine in 
American literature to 1867. XIII, 1186. 

LEVINSON, Harry. The relation of after-image duration to 
certain aspects of personality. XIII, 261. 

LEVY, John Leonard. An experimental upper limit for the 
magnitude of the Hall effect in single crystals of sodium 
chloride. XIII, 416. 

LEVITT, Eugene Elmer. A quantitative investigation of indiv- 
idual differences in serial reproduction: a contribution to 
the study of rumor. XIII, 122. 

LEWENSTEIN, Morris Robert. An analysis of some concepts 
of citizenship education. XIII, 339. 

LEWIN, David. The literary expatriate as a social critic of 
America. XIII, 95. 

LEWINSON, Victor A. Calculation of the electronic binding 
energy of the hydrogen molecule by a modified cellular 
method. XIII, 13. 

LEWIS, Mary Dearing. Stephen Vincent Benét: His major work, 
his preparationfor it, and a bibliography of his writings. 
XIII, 96. 

LHOTKA, John Francis Jr. Aldehyde reactions in tissues in 
relation to the Feulgen technic. XIII, 946. 

LI, David Hsiang-Fu. Approaches to uniformity in accounting 
for industrial enterprises. XIII, 1018. 

LI, James Chen-Min. The kinetics of some reactions related 
to the decomposition of nitrosyl disulfonate ion. XIII, 673. 

LI, Pang-Sheng. Unsteady-state mass transfer from gas 
bubbles: Liquid-phase resistance. XIII, 741. 

LIDOFSKY, Leon Julian. A study of the radioactive decay of 
Br80 and T1204, xT, 108. 

LIEBERMAN, Gerald J. Contributions to sampling inspection. 
XI, 825. 

LIEBERMAN, Myron. Axiological aspects of selected theories 
of intellectual discipline. XIII, 340. 

LIEPMAN, Hans Peter. An analytic design method for a 
two-dimensional asymmetric curved nozzle. XII, 737. 

LILLER, William. Photoelectric photometry of planetary 
nebulae. XIII, 627. 

LIM, Pyung-Kee. The control of thermal panting. XIII, 1236. 

LIN, Shao Kung. The economic theory of index numbers in 
the valuation of real national income. XIII, 27. 

LIN, Sping. Temperature threshold of development of certain 
insect eggs under constant and variable conditions. 

XII, 274. 

LIN, Tung Hua. Response of contact accelerometer under 
steady state and transient motions. XIII, 368. 

LINDLEY, Kenneth Eugene. An investigation of polyphase to 
single-phase transformation. XIII, 744. 

LINDSAY, William Tenney Jr. The scattering of nitrogen 
molecules by nitrogen. M.I.T. 51/52, 40. 


1341 


LINDSTROM, Wendell Don. Some aspects of an arithmetic 
theory of algebraic differential equations of first order. 
XII, 1214. 

LINDVALL, Carl Mauritz. Observable differences in class- 
room practices: an analysis of a method for measuring 
differences in classroom learning situations and an 
investigation of certain factors related to these differences. 
XIII, 356. 

LING, Joseph Tso-ti. Filtration of water through uniform 
sand filters. XIII, 209. 

LINGAIAH, Sushela. The nutritional evaluation of certain 
nut proteins. XIII, 319. 

LINNEHAN, Edward George. We wear the mask: the use of 
Negro life and character in American drama. XIII, 451. 

LINTON, Bruce A. A history of Chicago radio station pro- 
gramming, 1921-1931, with emphasis on stations WMAQ 
and WGN. XIII, 1302. 

LIPMAN, Wynona Moore. Attitudes of Diderot toward 
primitivism. XII, 412. 

LIU, Hsin-Kuan. Ripple formation and its relation to bed- 
load movement. XIII, 1138. 

LIU, Tien-Shih. The indium-antimony and indium-arsenic 
systems. XIII, 534. 

LIU, Tsu-Tung. Prenatal mortality in the deer mouse, 
Peromyscus, with special reference to its bearing on 
reduced fertility in some interspecific and intersubspec- 
ific crosses. XIII, 455. 

LIVINGSTON, Ellis Noel. Senate investigating committees, 
1900-1938. XIII, 1174. 

LOAR, Howard Hunt. The spin of the7t™*meson via the reactions 
+D — P+P. XIII, 108. 

LOEB, Michel. Control information and frame of reference. 
XIII, 887. 

LOEFFEL, Frank Albert. Effectiveness of individual plant 
selection in Zea mays L. for resistance to the European 
corn borer (Pyrausta nubilalis Hbn). XIII, 638. 

LOEFFLER, Manuel John. Phases in the development of the 
land-water resource in an irrigated river valley, Colorado. 
XIII, 758. 

LOEWEN, Erwin Gustav. Thermal aspects of metal cutting. 
M.I.T. 51/52, 116. 

LOEWUS, Mary Walz. Interactions between enzymes and 
competitive inhibitors. XIII, 472. 

LOFCHIE, Stanley H. The performance of adults under dis- 
traction stress: a developmental approach. XIIL, 865. 

LOFERSKI, Joseph John. Infra-red optical properties of 
tellurium crystals. XIII, 246. 

LOMBARDI, Leonard Volk. An analysis of the apparent 
absence of seismic reflectors in sedimentary geologic 
sections. XIII, 538. 

LOONEY, William Charles. The determination of tungstate. 
XIII, 974. 

LORANGER, William Farrand. I. X-ray analysis of foundry 
dusts in relation to silicosis and siderosis. II. Applica- 
tion of a new X-ray spectrometer to the analysis of highly 
hydrated dolomitic lime. III. A critical study of instru- 
mental methods of evaluation of oil film strengths and 
stabilities. XTII, 14. 

LORD, Samuel Smith Jr. The polarography of organic com- 
pounds, using solid electrodes. M.I.T. 51/52, 41. 

LOTT, Pearl David. A study of characteristics, background, 
and activities of men elementary teachers and some con- 
ditions affecting their adjustment and morale. P.S. XV, 350. 

LOTZ, Herbert Ruvin. The relationship between emotional 
and social adjustment of individuals and their attendance at 
co-educational and single-sex high schools. XIII, 517. 

LOUBERE, Leo A. Louis Blanc in exile. XII, 1175. 

LOUISELL, William Henry. An experimental measurement 
of the gyromagnetic ratio of the free electron. XIII, 838. 

LOVE, William Junior. Structural changes in ingot iron caused 
by prior plastic deformation and repeated stressing. XIII, 72. 

LOVEJOY, Elwyn Raymond. The disproportionation of ter- 
tiary amines. XIII, 986. 

LOVELL, Harold Lemuel. The application of absorption 
spectroscopy to studies of the constitution of coal. 

P.S. XV, 436. 








1342 


LOWRIE, Robert Elmer. The mechanical properties of inter- 
metallic compounds at elevated temperatures. P.S. XV, 462. 

LOWRY, Edward MacLean. The growth of the smallmouth bass 
(Micropterus dolomieu Lacépéde) in certain Ozark streams 
of Missouri. XIII, 1314. 

LUCEY, Mildred Adams. A study of the components of wrist 
action as they relate to the speed of learning and the degree 
of proficiency attained in badminton. XII, 514. 

LUNCHICK, Myroii Edwin. A theory of fatigue of metals based 
on a Statistical distribution of grain size. XIII, 72. 

LYLE, James Albert. A comparative study of Sclerotium 
rolfsii Sacc. and Sclerotium delphinii Welch. XIII, 611. 

LYNCH, Audie James. A study of certain factors affecting 
the status of the public secondary school principalship in 
Arkansas. XIII, 508. 

LYNCH, James M. Jr. A study of the need for, and the 
desirability, of a Morris Township, New Jersey High School. 
XI, 501. 

LYNN, Edward Perrin. The professional preparation of 
secondary school teachers in selected North Central Assoc- 
iation Colleges and Universities. XIII, 1104. 

LYON, Robert Evans. Boiling heat transfer with liquid 
metals. XIII, 361. 














M 


MABRY, James Edward. Some relations of response sets 
to discriminations by tests of personality integration. 
XIII, 1286. 

MacDOWELL, Robert William. On spaces and algebras of 
continuous functions. XIII, 403. 

MacINTOSH, Archibald. A study of factors associated with 
the stability of vocational goals in college students. 

XI, 262. 

MACKAY, William Brydon F. High strength wrought aluminum 
alloys based upon the ternary system aluminum-zinc-mag- 
nesium. XIII, 1145. 

MacPHAIL, Donald Dougald. The cattle industry of the south 
coast of Puerto Rico. XIII, 371. 

MADDY, Kenneth Hilton. The utilization of amino acids by the 
rat. P.S. XV, 30. 

MAHMOUD, Hormoz M. A phenomenological derivation of 
the law of B -decay and the universal Fermi interaction. 
XII, 848. 

MALEK, Vincent F. A study of embouchure and trumpet- 
cornet mouthpiece measurements. XII, 1217. 

MALIN, Bernard. Studies on the heat resistance of bacterial 
spores. XIII, 6. 

MANCE, Charity Marguerite. An experimental study of the 
relation of emotional needs to critical thinking. XIII, 48. 
MANION, Orville Gayle. An application of readability form- 

ulas to oral communication. XIII, 452. 

MANIS, Jerome Gerald. Attitudes of textile workers to 
class structure. XII, 133. 

MANKEY, Charlotte Emily. Determination of proposed 
program for the preparation of teacher-coordinators of 
distributive education. XIII, 49. 

MANN, Floyd Christopher. A study of work satisfactions as 
a function of the discrepancy between inferred aspirations 
and achievement. XIII, 902. 

MANSFIELD, Portia. The conchero dancers of Mexico. 

XIII, 625. 

MARCIKONIS, Paul John. Teaching difficulties of beginning 
elementary teachers: a comparative study of teaching 
difficulties experienced by beginning elementary teachers 
in the Connecticut Emergency Training Program and begin- 
ning elementary teachers who are four-year graduates of 
the four state teachers colleges of Connecticut. XII, 50. 

MARCOUX, Dale C. The level of the federal personal income 
tax exemption. XIII, 489. 

MARCUS, Fred Harold. An evaluation of the changes in 
certain communication skills effected in college students 
by a freshman writing program. XII, 51. 

MARCUS, J.D. A study of opinions toward off-campus 
college credit courses. XIII, 701. 

MARGOLIS, Bernard. Neutron-capture cross-sections and 
gamma-rays following neutron excitation of atomic nuclei. 
M.I.T. 51/52, 156. 


AUTHOR INDEX 


MARION, Charles Parker. Flame stabilization in volatile fuel 
sprays. M.I.T. 51/52, 16. 

MARKEN, Jack Walter. The early works of William Godwin. 
XI, 1195. 

MARKOWICZ, Walter Alexander. The text tradition of St. 
John Chrysostom’s Homilies on Genesis and MSS Michigan- 
enses 139, 78, and Holkhamicus 61. XIII, 802. 

MARKS, John Leatham. Accreditation schedules and pro- 
cedures for teacher education. XIII, 726. 

MARSDEN, W. Ware. A study of the value of training in 
listening to achievement in reading. C.S. (Field Study 
No. 1) XIV, 50. 

MARTINSON, Floyd M. Some personality adjustment dif- 
ferences of rural nonmigrants and migrants. XIII, 1291. 

MARTIRE, John George. Relationships between the self 
concept and differences in the strength and generality of 
achievement motivation. XIII, 877. 

MARVEL, William Worthington. Foreign aid and United 
States security: a study of demands on the postwar 
assistance programs. XIII, 578. 

MASENGILL, John Paul. Selections in philosophy and 
psychology relating to industrial arts education. XII, 523. 

MASH, Donald Richard. The plastic deformation and rupture 
of pure gold. XIII, 216. 

MASON, Alvin Hughlett. A study in the range of solution of 
orbital elements of minor planet 534, Nassovia, for short 
arcs, by the method of Laplace. XIII, 153. 

MASON, Chester William. Comparison of elementary and 
junior high school classroom music. XII, 735. 

MASON, Edward Eaton. A study of iodide transport in living 
cells. XII, 573. 

MASON, Samuel Jefferson. On the logic of feedback. M.I.T. 51/52, 84. 

MASON, Will Edwin. The classical theory of adjustment to 
unilateral capital transfers. XIII, 330. 

MASTEN, Frank D. The educational growth of the sixth, seventh, 
and eighth grade pupils at Father Flanagan’s Boys’ Home, 
Boys Town, Nebraska. C.S. (Field Study No. 1) XIV, 53. 

MASTEN, Frank D. The personality development and occupa- 
tional interests of the sixth, seventh, and eighth grade 
pupils at Father Flanagan’s Boys’ Home, Boys Town, 
Nebraska. C.S. (Field Study No. 2) XIV, 62. 

MATHIAS, Charles Wilber. A survey of the teaching of the 
first course in psychology in teacher-training institutions 
in the United States. XII, 1249. 

MATHIS, Harold Fletcher. The application of infinite mat- 
rices to discontinuities in rectangular waveguides. XIII, 1138. 

MATSON, Elson Lowell. A study of years of formal educa- 
tion as a factor in audience response to ideational content 
and treatment in plays. XIII, 452. 

MATTERN, Robert Valentine. Continuous flow stirred tank 
reactors: Solid-liquid systems. XII, 208. 

MAUK, Gertrude. The development of a forced choice super- 
visory performance report within a large automotive 
corporation. XIII, 340. 

MAURER, Paul Herbert. The deamination of crystalline egg 
albumin and its bearing on problems of denaturation and 
structure. XIII, 20. 

MAURER, Robert Distler. Pressure variation of second- 
sound velocity in liquid helium Il. M.I.T. 51/52, 157. 

MAURY, Lucien Garnett. Some reactions of paraffin 
hydrocarbons. XII, 987. 

MAXWELL, Donald E. An investigation of the spin echo 
envelope modulation and of its relaticnship to spin coup- 
ling and molecular structure. XIII, 848. 

MAXWELL, Keith Lawrence. Comparison of certain motor 
performances of children with normal speech and children 
with defective consonant articulation. XIII, 1303. 

MAY, James Madison, Jr. The extent to which the cumulative 
record card in the Tulsa, Oklahoma, elementary schools 
serves the major purposes for which it is intended. 

C.S. (Field Study No. 1) XIV, 68. 

MAYFIELD, William Hollingsworth. Platonism and 
Christianity in the work of Paul Elmer More. XIII, 1225. 

McALLISTER, Stuart Allan. The scattering of low velocity 
hydrogen ions in ethane and propane. P.S. XV, 213. 

McAVOY, William Charles. Shakespeare’s use of the Laus 
of Aphthonius. XIII, 97. 





AUTHOR INDEX 


McBRIDE, Matt L. The derivation and application of the 
principles of the World War II physical reconditioning pro- 
gram to the university program. XIII, 194. 

McCAHAN, Gerda Prevost. Mental organization in the age 
range 9to 17 years. XIII, 123. 

McCANDLESS, Byron Howard. Test spaces for dimension n. 
XIII, 562. 

McCANDLESS, Perry G. Thomas H. Benton, his source of 
political strength in Missouri from 1815 to 1838. 

XIII, 955. 

McCANN, Eleanor M. The influence of sixteenth and seven- 
teenth century Spanish mystics and ascetics on some meta- 
physical writers. XIII, 229. 

McCARTY, Clark William. Partial vapor pressure studies on 
the system acetic acid - benzene - n-heptane and on aqueous 
solutions of hydrogen chloride. XIII, 1003. 

McCAY, Robert Dale. Idea and pattern in the novels of 
Evelyn Waugh. XIII, 1197. 

McCLURKIN, John Irving, Jr. Studies on the genus Orchestoidea 





(crustacea: amphipoda) in California. XIII, 921. 

McCONKEY, James Rodney. The novels of E. M. Forster. 
XIII, 811. 

McCONNELL, Campbell Robertson. An analysis of the 
economic theories of collective bargaining. XIII, 1026. 

McCONNELL, John James. A chronology of changes in 
basketball rules: 1915-16 to 1952-53. XIII, 1082. 

McCOY, Donald Edward. Robert Frost: the reception and de- 
velopment of his poetry. XIII, 97. 

McCRACKEN, Leslie Guy, Jr. The problem of the dipole and 
the plane boundary. P.S. XV, 414. 

McCREIGHT, Robert Willis. Studies on the Clemmensen 
reduction. XIII, 986. 

McCRORIE, Thomas R. A study of editorial opinion reflect- 
ing trends in vocational-industrial education in the United 
States, 1917-1952. XIII, 513. 

McDAID, Elmer William. A study of an experimental reading 
readiness program ina large city school system. XIII, 52. 

McDONALD, Patrick Hill, Jr. Analysis of contact stresses 
under combined pressure and twist. XIII, 1145. 

McDONALD, Robert Skillings. Low-temperature vacuum- 
ultraviolet absorption spectra. M.I.T. 51/52, 42. 

McDOWELL, Ward James. The marketing of consumer 
services. XIII, 488. 

McFARLAND, John W. Studies in the chemistry of sulfones. 
XIII, 653. 

McGEE, John Seneca. The Robinson-Patman Act and effective 
competition. XIII, 27. 

McGHEHEY, Marion Arthur. A comparison of school board 
selection and orientation procedures. XIII, 1069. 

McGOVERN, George Stanley. The Colorado coal strike, 
1913-1914. XII, 1166. 

McGREGOR, Duncan Junior. Stratigraphic analysis of Upper 
Devonian and Mississippian rocks in the Michigan Basin. 
XI, 761. 

McINTOSH, Lois. A description and comparison of question 
signals in spoken English, Mandarin Chinese, French, and 
German for teachers of English as a second language. 

XIII, 341. 

McINTOSH, William. The development of political democracy 
in Puerto Rico. XIII, 859. 

McKEE, Delber Lee. The American Federation of Labor and 
American foreign policy, 1886-1912. XIII, 224. 

McKEEHAN, Maclyn. X-ray study of cold work in metals. 
M.I.T. 51/52, 158. 

McKIBBEN, Margaret Jean. An analysis of principles and 
activities of importance for general biology courses in 
high schools. XIII, 1116. 

McKINNEY, Dillion Lloyd. A study of case referrals in the 
visiting teacher service in Detroit public schools for the 
years 1948-49 and 1951-52. XIII, 1044. 

McKINNEY, John Clifford. Systematic sociological theory in 
the United States: an exposition, analysis, and synthesis of 
the methodological and substantive theories of George H. 
Mead, Talcott Parsons, and George A. Lundberg. XIII, 902. 

McKNELLY, Theodore T. The effect of anxiety level upon 
stimulus generalization in paired-associate learning and 
recognition memory. XIII, 123. 


1343 


McKUNE, Lawrence E. Some problems in writing, produc- 
tion, and evaluation of television programs for in-class 
viewing. XIII, 1303. 

McLAUGHLIN, James Joseph. The mathematics for the 
teacher of vocational agriculture. XIII, 342. 

McLOUGHLIN, Joseph Robison. Physical studies of some 
high polymers. XIII, 298. 

McMANNIS, William Junior. Geology of the Bridger Range 
area, Montana. XIII, 539. 

McMICKLE, Robert Hawley. The compressions of six high 
molecular weight liquid hydrocarbons to 150,000 pounds per 
Square inch. P.S. XV, 525. 

McMULLIN, John Garvin. The constitution of titanium- 
tantalum-carbon alloys. M.I.T. 51/52, 127. 

McMURRAY, Foster. Positive education. XIII, 53. 

McMURTRIE, Robert. Vortex combustion of carbon. 

M.I.T. 51/52, 18. 

McNEAL, Francis Harrison. Inheritance of stem solidness 
in a Thatcher by Rescue wheat cross. XIII, 959. 

MCNEIL, Edward Bowen. Slow beats in F19 Spin echoes. 

XIII, 108. 

McNEIL, Elton Burbank. Conceptual and motoric expressive- 
ness in two social classes. XIII, 437. 

McPARTLAND, Thomas S. D. The self and social structure: 
an empirical approach. XIII, 447. 

McQUARRIE, Malcolm Caven. Thermal conductivity of 
refractory oxides at high temperatures. M.I.T. 51/52, 128. 

McVICKER, Cecil Don. Foods and stimulants in the writings 
of Honoré de Balzac. XIII, 1197. 

McWHORTER, Malcolm Myers. The design, physical realiza- 
tion, and transient behavior of double-tuned amplifiers of 
arbitrary bandwidth. XIII, 532. 

McWILLIAMS, Robert Owen. A study of the relationship of 
political behavior to social group membership. XIII, 859. 

MEAD, Giles Willis Jr. The food habits of the North Pacific 
fur seal in Japanese waters, with a study of the fishes found 
on the feeding grounds. XIII, 922. 

MEELAND, Tor. An investigation of hypotheses for distinguish- 
ing personality factors A, F, and H. XIII, 124. 

MEERS, Geneva Mae. Victorian schoolteachers in fiction. 
XIII, 1196. 

MEIER, Arnold Raymond. A study of a work-group-conference 
method for producing curriculum change. XIII, 53. 

MEINIG, Donald William. The Walla Walla country: 1805- 
1910. A century of man and the land. XIII, 1151. 

MELLETTE, Henry Claude. Interrelationships of body tem- 
perature change, respiration and metabolism in untrained 
human subjects during exercise. XII, 423. 

MELTON, Richard Stanley. A comparison of clinical and 
actuarial methods of prediction with an assessment of the 
relative accuracy of different clinicians. XIII, 258. 

MENSKY, Peter M. A study of teacher in-service education 
programs in Pennsylvania’s public school districts. 

P.S. XV, 356. 

MERRILL, Pierce Kelton. Race as a factor in achievement in 
plantation areas of Arkansas. XIII, 134. 

MERRILL, Reed Miller. An experimental study of repression. 
XIII, 877. 

MERRILL, William McKinley. Economics of the southern 
smokeless coals. XIII, 1011. 

MESHKOV, Florence Louise. The synthesis of substituted 6- 
chloro-2-methylimidazo-(b)-pyridines and of 6-chloro-2- 
imidazo-(b)-pyridylcarboxylic acid and its derivatives. 
XI, 179. 

METSKY, Marvin. The effects of photographic clarity on the 
choice of Szondi pictures. XIII, 723. 

MEYER, Delbert Henry. The preparation of trimethylamine- 
p-toluenesulfonimide. XIII, 987. 

MEYER, Donald Irwin. Absolute energy determination of the 
thorium B “F” line. XIII, 572. 

MEYERS, Max B. The extent and nature of differences 
between absentees and non-absentees in one junior high 
school in New York City. XIII, 135. 

MIAO, Yung-Miao. Transient flame temperatures of methane- 
oxygen mixtures in a constant volume spherical vessel. 
XII, 367. 





1344 


MICHAL, Eugene Joseph. The thermodynamics of silica- 
saturated iron silicate slags. M.I.T. 51/52, 129. 

MILES, Herbert J. The taxicab driver. XIII, 1287. 

MILES, Philip Giltner. Studies of Cyathus stercoreus with 
special reference to nuclear behavior as revealed by 
the phase microscope. XIII, 964. 

MILHOLLAND, John Edgar. The dimensionality of response 
patterns for the method of single stimuli. XIII, 865. 

MILL, Cyril Ralph. Personality patterns of socially 
selected and socially rejected male college students. 

XIII, 866. 

MILLAR, Douglas Arthur John. Plastic strain and instability 
of secondary phases in austenitic steel. M.I.T. 51/52, 116. 

MILLER, George L. Factors affecting the admissions of high 
school graduates entering an urban university. XIII, 54. 

MILLER, John David. Variability and inheritance of reaction 
of barley to certain races of stem rust. XIII, 618. 

MILLER, John G. The evolution of machines and equipment 
studied in the industrial-arts comprehensive general shop: 
a series of monographs presenting related information 
concerning the history and socioeconomic factors which 
have influenced the development of the present-day machines 
and equipment which are used in the comprehensive general 
shop in the secondary school. XIII, 1045. 

MILLER, Lawrence Ingram. Studies of the parasitism of 
Cercospora arachidicola Hori and Cercospora personata 
(B. & C.) EM. & Ev. XII, 644. 

MILLER, Marcia Schuyler Kelley. The Deirdre legend in 
English literature. XIII, 798. 

MILLER, Murray Lloyd. Geology of the St. Siméon- 
Tadoussac map area, Quebec. XIII, 540. 

MILLER, Norman Lee. Restriction of tautomerism in the 
triazole system by hydrogen bonding. The case of 4(7)- 
nitrobenzotriazole. XIII, 668. 

MILLER, Robert Herman. The synthesis of some N-alkyl- 
p-amidino-benzamides. XIII, 162. 

MILLER, Russell Elliott. Abel Parker Upshur: a study in 
ante-bellum social and political philosophy. XII, 379. 

MILLER, Seymour Michael. Union structure and industrial 
relations: a case-study of a local union. XIII, 492. 

MILLER, Solomon Leon. The microwave absorption spectrum 
of oxygen. XIII, 108. 

MILLMAN, George Harold. A study of ionospheric winds and 
turbulence utilizing long radio waves. P.S. XV, 527. 

MILLS, James Alexander. An investigation of the place of 
certain skills, concepts and attitudes in the pre-service 
professional training of teachers for liberal arts colleges. 
XIII, 1046. 

MINSHALL, Robert. The archaic characteristics of the West 
Germanic languages as opposed to the innovative tendencies 
of the North and East Germanic languages. XIII, 548. 

MIRIN, Bernard. A study of the formal aspects of schizo- 
phrenic verbal communication. XIII, 878. 

MITCHELL, Thomas Edgar. An ultrasonic investigation of 
the properties of some liquid ketones. XIII, 674. 

MITCHELL, William C. Jr. Learning in undifferentiated and 
familial mental defectives: a study to differentiate the bona 
fide mental defective from the so-called pseudo-defective. 
XII, 125. 

MITCHEM, John C. The influence of exercise, emotional stress 
starvation, and age on static neuromuscular tremor magni- 
tude. XIII, 853. 

MITTERLING, Philip Ira. United States exploration in the 
Antarctic, 1789 to 1842. XIII, 84. 

MOECKEL, Bill Reid. The development of the wholesaler in 
the United States, 1860-1900. XIII, 1026. 

MOFFAT, Robert James Douglas. The beta spectrum of 
tritium and the mass of the neutrino. XIII, 848. 

MOLDAWSKY, Patricia Corcoran. A study of personality 
variables in patients with skin disorders. XIII, 1260. 

MOLNAR, Thomas Steven. Fictional philosophy in France 
(the modern approach to philosophy through fiction). 

XIII, 98. 

MOLOTSKY, Hyman Max. A study of mixed aldoketene dimers. 
XIII, 988. 

MONGE G., Enrique O. Mineral developments in Latin America 
and the economy of the Western Hemisphere. P.S. XV, 498. 








AUTHOR INDEX 


MONK, Clarence. The place of mathematics in modern 
agricultural education in the United States. XIII, 404. 

MONROE, Dougald McDougald, Jr. Coleridge's theories of 
dreams, hallucinations, and related phenomena, in rela- 
tion to his critical theories. XIII, 1186. 

MONTELEONE, Thomas I. Implementations for a course 
in advanced electricity in industrial teacher education. 
XIII, 522. 

MONTGOMERY, Mabel D. Axioms of topology. XIII, 562. 

MOON, Kenneth Anthony. Oxidation of carbohydrates by 
photoactivated uranyl ion in water. M.I.T. 51/52, 43. 

MOONAN, William Jeane. The generalization of the prin- 
ciples of some modern experimental designs for educa- 
tional and psychological research. XIII, 238. 

MOONEY, Horace William. Some factors associated with 
Negro-white savings differentials. XII, 449. 

MOORE, Arthur Donald. Synthesis of distributed amplifiers 
for prescribed amplitude response. XIII, 213. 

MOORE, Floride. Children’s concepts of family relation- 
ships as revealed by their responses to certain motion 
pictures: an investigation of elementary school children’s 
concepts of family relationships as revealed by their 
responses to some family living situations depicted in 
certain excerpted motion pictures. XII, 1091. 

MOORE, Warren Keith. The characterizations of a class of 
transformations and of a class of differentiable functions. 
XIII, 405. 

MOREHOUSE, Alpha L. Influence of age and of sex of the 
albino rat on hepatic ascorbic acid. P.S. XV, 35. 

MORELLO, Edwin Francis. The reaction of @ -haloketones 
with amines. XIII, 988. 

MORGAN, John Vincent. Absorption and fluorescence of 
styrene vapor. XIII, 483. 

MORGAN, Walter C. Jr. A new pleiotropic tail mutation in 
the mouse (crooked). XIII, 959. 

MORK, Gordon Matthew Alfred. Effects of an in-service 
teacher training program on pupil outcomes in fifth and 
sixth grade science. XIII, 522. 

MORRISON, Ida E. Democracy and interpersonal relationships 
in the classroom. XIII, 1092. 

MORRISON, John Joseph. A definition of mathematics. 

XIII, 568. 

MORRISON, Stanley Roy. Zinc oxide, semiconductor and 
adsorbent. XIII, 838. 

MORSE, J. Mitchell. Some philosophical influences on litera- 
ture in England, 597-1450. P.S. XV, 432. 

MOSBACH, Erwin Heinz. Tracer studies on the biosynthesis of 
glucuronic and ascorbic acids. XIII, 15. 

MOSES, Harry Elecks. A self-consistent method for deter- 
mining the distribution of atomic and molecular oxygen in 
the vicinity of 100 Km, in the upper atmosphere. 

XII, 109. 

MOSS, Claude Scott. A quantitative semantic analysis of the 
dream in psychotherapy. XIII, 1261. 

MOTH, Robert Shibley. The royal tallage of three escheated 
honors, with introductory notes concerning the farm of 
those honors. XIII, 769. 

MOULTON, Jack Edward. The Negribodies of rabies: Histo- 
chemical and isolation studies. XIII, 1162. 

MOWAT, Gordon Leslie. A plan for recognizing pupil trans- 
portation costs in the province of Alberta for purposes of 
the equalization of educational opportunity. XII, 707. 

MOY, Shu-Teh Chen. Applications of conditional expectations. 
XIII, 405. 

MOYER, James Edward. An analysis of United States econ- 
omic aid to Italy from 1943 to 1949. XII, 578. 

MURAYAMA, Makio. A study of the adenosine-triphosphatase 
activity of leucocyte nuclei free homogenates of the guinea 
pig and the rat. XIII, 634. 

MURPHY, Donald Brian. Recognition and recall as a function 
of frequency, shock, and individual differences variables. 
XI, 1277. 

MURRAY, Charles Merrill. A survey of the attitudes and 
opinions toward television of a selected group of elemen- 
tary school educators. XIII, 1117. 

MURRAY, James Nigel Jr. The formation and functioning of 
the trusteeship system of the United Nations. XIII, 1243. 





AUTHOR INDEX 


MURRAY, Paul R. The justice of the peace in California. 
XIII, 860. 

MYERLY, Richard Crebs. A study of the reactions of 
nitramide. P.S. XV, 217. 

MYERS, Henry S. Jr. Volatility characteristics of high- 
boiling hydrocarbons. P.S. XV, 136. 

MYERS, Terrell Clay. Syntheses of vinylogs of known plant 
growth regulators and syntheses and reactions of some 
substituted cyclohexenones and cyclohexane-1, 3-diones. 
XIII, 299. 


N 


NAGLER, Robert Carlton. Part A: The reaction of n-magnes- 
ium halides on &,8-unsaturated nitriles and Part B: The 
reaction of the Grignard reagent on 4-hydroxy and 4-alkoxy 
coumarins. XIII, 989. 

NAJARIAN, Haig Hagop. Life history study on Echinopary- 
phium flexum (Linton 1892) Dietz 1910 (Trematoda: 
Echinostomidae). XIII, 922. 

NASH, Charles William. Pharmacological studies of peri- 
pheral resistance changes under the influence of epine- 
phrine, norepinephrine and serotonin. XIII, 1223. 

NASH, Samuel Knowlton. Formation and tempering of iron- 
nitrogen martensite. M.I.T. 51/52, 129. 

NAUSS, George Murray. Poems of paper fish and lanterns. 
XII, 812. 

NEAL, Richard Barr. A high energy linear electron 
accelerator. XIII, 839. 

NEGI, Lakshmi Singh. Ear development and other character- 
istics of selected strains of maize as affected by Euro- 
pean corn borer. XIII, 638. 

NEIMARK, Edith Deborah. Effects of type of non-reinforce- 
ment and number of alternative responses in two verbal 
conditioning situations. XIII, 1278. 

NELSON, Bruce Kern. A study of selected factors relating 
to the demand for and supply of teachers in Michigan, 
1941-1960. XII, 702. 

NELSON, Harvard Glen. A study of the lipolytic enzymes of 
raw skim milk and separator slime. XIII, 144. 

NELSON, Kenneth G. The interests of teachers of vocational 
agriculture as related to vocational satisfaction. XIII, 125. 

NELSON, Kurt Herbert. A study of the freezing of sea water. 
XIII, 662. - 

NELSON, Leonard. Distribution of enxymes in head, tail and 
midpiece fragments of bull spermatozoa. XIII, 971. 

NELSON, Phyllis Ann. George D. Herron and the socialist 
clergy, 1890-1914. XIII, 1296. 

NELSON, Theodore Alvin. Competencies desirable for begin- 
ning science teachers as viewed by administrators and 
science teachers in the State of linois. XIII, 1104. 

NELSON, Winifred Irene. (See Winifred Irene Nelson Potter) 
XIII, 799. 

NEMES, Marjorie Mary. The influence of the B group of 
vitamins on the production of pyocyanin, growth, and viru- 
lence of Pseudomonas aeruginosa. XIII, 635. 

NESBITT, John Bentley. The removal of radioactive strontium 
from contaminated water by phosphate coagulation. 

M.I1.T. 51/52, 61. 

NESBITT, John Murray. The formation of methyl ketones dur- 
ing the ripening of blue cheese. P.S. XV, 274. 

NETTL, Bruno. American Indian music north of Mexico: its 
styles and areas. XIII, 834. 

NEVINS, Ralph Griffith, Jr. The cooling power of an imping- 
ing jet. XII, 367. | 

NEWBERRY, Truman Albert. The effects of graded caloric 
restriction upon certain endocrine and target organs in 
relation to mouse mammary carcinoma. XIII, 854. 

NEWCOMB, William Wilmon, Jr. The culture and acculturation 
of the Delaware Indians. XIII, 625. 











NEWCOMER, James William. Of Joseph Cornish and the world. 


XI, 390. 

NEWTON, Robert Andrew. The catalysis of the hydrolysis of 
glycine amide by metal ions. XII, 663. 

NICHOLS, James Lewis. Equilibrium study of the Fe-S-0 
system from 1555° to 1645°C. XIII, 216. 


1345 


NICHOLSON, Robert Arthur. The harmonic preparation of 
the high school choral conductor. XIII, 1217. 

NIELSEN, James Willard. A study of the systems Na-Hg 
and NH4-Hg by X-ray diffraction. XII, 674. 

NITSCHE, Carl J. An objective investigation of emotionally 
disturbed children during resident treatment. P.S. XV, 364. 

NOMURA, Kaworu Carl. The influence of excess oxygen on 
the secondary electron emitting properties of Mg0 single 
crystals. XIII, 1229. 

NORCIA, Leonard N. Interrelationships of fecal, body, and 
dietary fats: a study of fat excretion and fat deposition in 
rats using simple triglycerides as dietary fat. XII, 171. 

NORDMAN, Christer Eric. The crystal and molecular 
structure of tetraborane. XIII, 675. 

NOREM, Allan Gordon. Torsion and tension of a pretwisted 
bar. XIII, 748. , 

NORMAN, Irwin. The vapor phase photolysis of methyl 
cyclopropyl and methyl cyclobutyl ketones. XIII, 1004. 

NORMAN, Niles Edwin. Citizen reactions to public school 
programs. P.S. XV, 367. 

NORRIS, Thomas Leonard. Decision-making in relation to 
property on a Costa Rican coffee estate. XIII, 151. 

NORTHWOOD, Lawrence King. The relative ability of 
leaders and non-leaders as expert judges of facts and 
opinions held by members of the community of which they 
area part. XIII, 898. 

NOSOW, Sigmund. Lansing, Michigan: a study of a local 
labor market. M.I.T. 51/52, 73. 

NOVAK, Ralph S. Collective bargaining in the meat-packing 
industry. XIII, 327. 


O 


OBAID, Antonio Hadad. El Quijote en los episodios, 
nacionales de Pérez Galdos. XIII, 1187. 

OBERLANDER, George Thomas. The taxonomy and ecology of 
the flora of the San Francisco Watershed Reserve. 

XIII, 645. 

O’BRIEN, Harold J. A comprehensive study of the oratory 
of David Wilmot. P.S. XV, 573. 

OCKERT, Karl Franklin. A study of the action of nitric acid 
on coal. P.S. XV, 440. 

O’CONNOR, Burton L. A comparative study of certain aspects 
in the development of home-reared versus institution- 
reared high school boys. P.S. XV, 373. 

ODMARK, Vernie Erick. An analysis of the changing func- 
tions of accounting. XII, 1019. 

OELKE, Merritt Charles. Changes in student teachers’ 
attitudes toward children during initial teaching experiences. 
XIII, 1093. 

OLDEMEYER, Donald LeRoy. Methods of evaluating com- 
bining ability in orchardgrass, Dactylis glomerata L. 

P.S. XV, 79. 

OLSON, George Arthur. Policies and practices in the se- 
lection of candidates for the teaching profession in col- 
leges and universities of the North Central Association. 
XI, 1105. 

O’NEILL, Barrett. Some fixed-point theorems. M.I.T. 51/52, 110. 

O’NEILL, Elmer Wesley, Jr. Dramatic elements in the 
fables of La Fontaine. XII, 390. 

OOSTING, Bernard Raymond. The qualifications, exper- 
ience, and education of public school business managers 
in the United States with recommendations by business 
managers, superintendents of schools, and business 
leaders. XIII, 1070. 

ORDWAY, Girard Lanterman. A rotational analysis of the 
hydrogen sulfide spectrum in the region 7700CM-!. 

XIII, 483. 

O’REILLY, Edward Joseph, Jr. The infrared and Raman 
vibrational assignment of naphthalene and naphthalene-d-8. 
XIII, 1005. 

OREL, Harold. The Russian novel in Victorian England: 
1831-1917. XIII, 391. 

O’ROURKE, James Donald. Studies on the formation of 
analytical precipitates. XIII, 975. 

ORTH, Andrew Park. The history of general education as a 
philosophical development in American higher education. 
P.S. XV, 378. 








1346 AUTHOR INDEX 


ORZACK, Louis H. Employment and social structure: a 
study of social change in Indiana. XIII, 903. 

OSGOOD, Samuel Maurice. The life and politics of Henri, 
Comte de Paris. XIII, 781. 

OSMUN, George Feit. Dialogue technique in Menander. 
XII, 384. 

OSTERBERG, Arnold Curtis. A method for testing anal- 
gesic drugs in animals. XIII, 565. 

OSTERGREN, David Lawrence. The folk high schools of 
Sweden. XIII, 55. 

OSTWALD, Martin. The unwritten laws and the ancestral 
constitution of ancient Athens. XIII, 87. 

OUTLAND, Roderick Henderson. Reproduction in three 
species of Pellaea. XIII, 965. 

OWEN, John Isaac. An edition of The Rare Triumphs of 
Love and Fortune. XIII, 99. 


Pp 











PALERMO, Joseph Arthur. The dialect of Villalba and its 
bearing on the problem of the Latinity of Sicily. XIII, 1203. 

PALLY, Sidney. Cognitive rigidity as a function of threat. 
XII, 126. 

PALMER, John Milton. The intelligibility of PB words as 
read by men, women and children for normal hearing and 
hypacusic ears. XIII, 453. 

PALUMBO, Ralph Francis. A cytochemical investigation of 
enzyme-activities in the developing pollen of Tradescantia 
paludosa and Lilium longiflorum var. croft. XIII, 922. 











PAO, Yah-Han. An analytical theory of the creep deformation. 


P.S. XV, 421. 

PAPANIA, Ned. The effects of failure on goal-setting 
behavior of schizophrenic and normal subjects. XII, 879. 

PARIS, Norman M. The influence of alteration of stimulus 
context on generalization in verbal learning. XIII, 867. 

PARK, Paul David. The performance of normal and schizo- 
phrenic adult males on the thematic apperception test in 
terms of: transcendent reactions; categorized affectivity; 
and verbal enumeration. XIII, 1262. 

PARKER, Charles D. The effects of the reduction of “short 
time fatigue” on speech intelligibility for “perceptively” 
deafened individuals. XIII, 1279. 

PARKER, Edna Earl. A study of a program for evaluating 
elementary schools in Florida. XIII, 1117. 

PARKHURST, Charles Edward. A comparative analysis of 
selected European opera libretto adaptations of the Romeo 
and Juliet legend. XIII, 1304. 

PARKS, Arthur Lincoln. Retail consumers’ cooperatives in 
New York City (a history of cooperative activity, 1900- 
1950, with case studies of selected societies). XII, 380. 

PARLER, Nettie Allie Petty. Writing skills of prospective 
English teachers: a comparative study of the written ex- 
pression of certain prospective high school teachers of 
English and what they will be expectedtoteach. XIII, 56. 

PARMELEE, George Wyman. The oak upland continuum in 
southern Michigan. XI, 646. 

PARMENTER, Robert Haley. The calculation of electronic 
energy bands in solids. M.I.T. 51/52, 159. 

PARSONS, Pleasants Arrand. Dissonance in the fantasias 
and sonatas of Henry Purcell. XIII, 1218. 

PARSONS, Thomas M. Studies on the asexual stages in the 
life cycle of the frog bladder fluke, Gorgoderina attenuata, 
Stafford, 1902. XIII, 456. 

PARTRIDGE, Lloyd Donald. An electrical study of motor 
neuron function. XIII, 854. | 

PARTRIDGE, Paul W. Jr. John Blake White: southern 
romantic painter and playwright. XIII, 1188. 

PATEL, Khushal H. Individual film transfer units in con- 
tinuous counter-current liquid-liquid extraction and gas 
absorption. XIII, 75. 

PATERSON, Donald Robert. Some effects of foliar sprays 
of maleic hydrazide on the post-harvest physiology of 
potatoes, onions, and certain root crops. XIII, 147. 

PATERSON, Mabel Clark. Animal-vegetal balance in 
amphibian development. XIII, 1314. 

PATNODE, Robert Arthur. A study of host tissue factors 
and their relationship to resistance in tuberculosis. 

XIII, 950. 





PATTERSON, John Miles. Preparation and chemistry of 
hydroxylamino and amino nitro compounds. XII, 990. 

PATTON, Rollin Marcum. The effect of induced tension upon 
muscular activity during simple voluntary movement. 
XIII, 1279. 

PAULSEN, Alma A. Personality development in the middle 
childhood years: a ten-year longitudinal study of 30 public 
school children by means of Rorschach tests and social 
histories. XIII, 592. 

PAULSEN, Oscar Bernhardt. The contribution of the superin- 
tendent’s bulletin to the schools’ public relations program. 
XII, 708. 

PAULSEN, Rex Edward. Shells of negative curvature. 

XIII, 749. 

PAULSON, Stanley Fay. Experimental study of spoken com- 
munications: the effects of prestige of the speaker and 
acknowledgement of opposing arguments on audience reten- 
tion and shift of opinion. XIII, 270. 

PAULY, Herta Hildegard. Christian love: critique of tradi- 
tional interpretations and a search for a new ontology of 
love. XIII, 263. 

PAUTLER, Bernard G. The reaction of cyanogen with 2- 
mercaptoethylamine and its alkyl derivatives. XII, 314. 
PAYNE, Thomas Alan. A study of the moving part, heading 
presentation and map detail on pictorial air navigation 

display. XIII, 127. 

PAYNE, Vernon V. A study of business education in the pub- 
lic secondary schools of New Mexico. XIII, 1047. 

PEACEMAN, Donald William. Liquid-side resistance in gas 
absorption with and without chemical reaction. M.I.T. 51/52, 20. 

PEARSON, Judson Bruce. American business leaders: 
social characteristics and occupational ascent. XIII, 1291. 

PEARSON, Paul Alfred. Pulsers for the Stanford linear 
electron accelerators. XII, 213. 

PEASE, Esther Elizabeth. Louis Horst: his theories on 
modern dance composition. XIII, 715. 

PEATTIE, Charles Gordon. Analytical applications of the 
fluorescence of samarium in inorganic solids. M.I.T. 51/52, 44. 

PECKARSKY, Adeline K. Maternal attitudes towards children 
with psychogenically delayed speech. XIII, 353. 

PEGLAR, George W. Some results in the theory of multiply 
homogeneous polynomials. XII, 826. 

PEISAKOFF, Melvin Philip. Transformation parameters. 

XII, 563. 

PEIZER, Edward. An evaluation and physiological analysis 
of selected shuttle runs. XIII, 574. 

PELLIN, Remo A. The kinetics and mechanism of the reac- 
tion between methyl radicals and nitric oxide. XIII, 1005. 

PENN, Jacques Paul. Hearing defects as factors influencing 
voice and speech patterns: a study of a group of one hun- 
dred conductive and one hundred perceptive hard of hearing 
veterans of the United States Armed Services. XIII, 139. 

PENNIALL, Ralph. The effects of salicyclic acid and related 
compounds on brain respiration in vitro. XII, 305. 

PENTZ, Ella Irene. The production, purification, and partial 
characterization of streptolysin O, an hemolysin present in 
broth filtrates after the growth of hemolytic streptococci. 

XIII, 972. 

PEPERNIK, Virginia McMurray. Development of the optic 
tectum of Xenopus laevis after repeated crushing of the 
optic nerve. XIII, 457. 

PEPPERDENE, Margaret Williams. Irish Christianity and 
Beowulf: basis for a new interpretation of the Christian 
elements. XIII, 798. 

PERKINS, Edward Vernon. An investigation of the relation 
between work on assignments and achievement in a general 
education science course. XII, 502. 

PERKINS, James F. The electron and positron spectrum of 
zinc 65 above 5 Kev. XIII, 1226. 

PERLMAN, James S. Historical versus contemporary problem- 
solving use of the college physical science laboratory period 
for general education. XIII, 57. 

PERRINE, Richard Leroy. The kinetics of the reaction 
between nitrogen dioxide and fluorine. XII, 676. 

PERRY, Floyd P. A study of teacher attitudes toward the 
guidance program in the elementary schools of Greeley, 
Colorado. C.S. (Field Study No. 1) XIV, 74. 











AUTHOR INDEX 


PERRY, Floyd P. The construction of an elementary school 
guidance inventory. C.S. (Field study No. 2) XIV, 78. 

PERRY, Kenneth Wilbur. Accounting characteristics related 
to economic thought. XIII, 1027. 

PERRY, Randolph, Jr. Studies in the isocamphane series. 
XIII, 669. 

PERSON, Rolf Albin. Heterogeneous combustion of gases in 
a vortex system. M.I.T. 51/52, 22. 

PETERS, Lynn Randolph. The thermal decomposition of 
2,3-pyrrolidinediones. XIII, 653. 

PETERSEN, Clarence Eugene. The role of the principal in 
curriculum development. XIII, 709. 

PETERSEN, Eugene Thor. The history of wild life conserva- 
tion in Michigan, 1859-1921. XII, 375. 

PETERSON, Norma Lois. B. Gratz Brown, the rise ofa 
radical, 1850-1863. XII, 1175. 

PETERSON, Peter Andrew. A study of a mutable pale green 
locus in maize. XIII, 960. 

PETERSON, Ronald M. Breeding behavior of the straw- 
berry with respect to time of blooming, time of ripening, 
and rate of fruit development. XIII, 462. 

PETURSON, Bjorn. Studies on specialization and pathogen- 
icity in Puccinia coronata Corda 1/. XIII, 159. 

PEWE, Troy Lewis. Geomorphology of the Fairbanks area, 
Alaska. XIII, 218. 

PFEIFFER, Robert Thomas. A study of the problems and 
attitudes of beginning supervising teachers in the program 
of full time student teaching at Indiana University. XII, 1106. 

PFRETZSCHNER, Paul A. City planning and reconstruction 
with special reference to the City of Easton, Pennsylvania. 
XIII, 428. 

PHELAN, Joseph Gerard. A study of psychological diagnostic 
skill as employed in the clinical investigation of personality. 
XIII, 599. 

PHELPS, Arthur Van Rensselaer. Positive ions in the after- 
glow of a low-pressure helium discharge. M.I.T. 51/52, 160. 

PHIFER, Lyle Hamilton. The determination of germanium as 
12-tungstogermanate. XIII, 968. 

PHILLIPS, Louise Lang. Part I: A study of the purification 
properties and action of a glucose forming amylase from 
Rhizopus delamare (delta amylase) Part II: A method for 
the determination of glucose. XII, 15. 

PHILLIPS, William Armin. ‘She relative capacities of the 
D, L, and DL modifications of the essential amino acids 
in promoting growth in the weanling rat. XIII, 306. 

PHILLIPS, William Dale. The vibrational spectra of 7 -pyrone, 








POLITZER, Heinz. Studies on Jewish contributors to 
German literature: Heine and Birne. XIII, 553. 

POLLACK, Robert Harvey. A genetic study of intuitive 
word meanings. XIII, 867. 

POLLAK, Peter Immanuel. Stereospecificity in the re- 
arrangement of aminoalcohols. XIII, 16. 

POLLIKOFF, Ralph. Demonstration of specific complement 
fixation reactions in the psittacosis-lymphogranuloma 
group of viruses. XIII, 284. 

POLLOCK, Franklin. The fourth order corrections to the 
propagation function and mass of the electron. XIII, 109. 

POPPINO, Rollie Edward. Princess of the Sertdo: a 
history of Feira de Santana’’*XII, 782. 

POTTER, Winifred Irene Nelson. A roving mind: a review 
and appraisal of George Moore’s pronouncements on 
literature, painting, and music. XIII, 799. 

POUND, Clarence Arthur. The changing status of the county 
Superintendency in Indiana. XIII, 1071. 

PRASAD, Ram Baran. Estimates of the heritability of 
grease fleece weight and grade and the repeatability of 
grease fleece weight in sheep. XIII, 613. 

PRATT, George Woodman Jr. An investigation of the 
Hartree-Fock self-consistent field problem. M.I.T. 51/52, 161. 

PRATT, Lloyd Edward. The experimental evaluation of a 
program for the improvement of listening in the elemen- 
tary school. XIII, 1118. 

PRATT, Samuel Alexander. The impact of transportation 
change and of Flint metropolitan expansion on the Linden 
community: a case study of economic change from 1900 
to 1950. XII, 904. 

PRATT, Virgil Stewart. Populations, ecology, and manage- 
ment of marginal trout streams in southern Michigan. 
XIII, 923. 

PRESS, Otto Charles Paul. Administration losses in mid- 
term elections. XIII, 1240. 

PRICE, Gordon Williams. Program changes in public junior 
high schools of Missouri, 1914-1952. XIII, 1119. 

PRICE, Wilmoth Christian. The status of consumer educa- 
tion courses in colleges and universities. XIII, 1048. 

PRIER, James Eddy. Studies on rumen bacteriology. 

XIII, 951. 

PRINCE, Albert Irving Jr. Some experimental tests of 
the facilitating effects of punishment in a non- 
correction situation. XIII, 1280. 

PRINCENTHAL, Herman H. Response to vocational guidance: 
veterans with functional psychiatric disorders compared 


its deuterium derivatives, and its hydrochloride. M.I.T. 51/52,45. with other disabled veterans. XIII, 127. 


PICCUS, Jules. Expressions for color in old Spanish poetry. 
XII, 557. 

PIERCE, Walter Henry. Opportunities for economic adjust- 
ments in farming systems, Central Coastal Plain, North 
Carolina, with particular reference to small tobacco 
farms, Wilson County. XIII, 928. 

PIGFORD, Thomas Harrington. The effect of pressure on the 


PROCTOR, Paul Wainwright. The galvanic skin response as 
a function of difference between individual reading achieve- 
ment and class reading achievement: a comparative study 
of the amplitude and frequency of the galvanic skin res- 
ponses of children in a reading situation who have reading 
ability below, equal to, and above the average for their 
Class. XIII, 354. 


stabilization of flames in propane-air mixtures. M.I.T. 51/52,23. PROEBSTING, Edward Louis Jr. Leaf analysis and growth 


PINSKY, Martin Joseph. The formation of formic hydrogenlyase 
and other adaptive enzymes by microorganisms. XIII, 466. 
PINSON, William Hamet Jr. Trace element studies in meteor- 

ites and rocks and the origin of meteorites. M.I.T. 51/52, 100. 
PIOCH, Richard Paul. I. Studies on new silicon-containing 
carbonyl compounds: ketones, diketones and ketoesters. 
II. Synthetic approaches to lysergic acid. P.S. XV, 222. 
PIRIE, Duncan A. S. The effect of tax exempt real property 
on school support in the State of Michigan. XIII, 1071. 
PITCHER, Robert Walter. An experimental investigation of 
the validity of the Flesch readability formula as related to 
adult materials. XIII, 342. 
PITTMAN, Richard S. A grammar of Tetelcingo (Morelos) 
Nahuatl. XIII, 236. 

PLATT, Henry. Adaptive aspects of hospitalized tuberculous 
veterans as revealed on psychological tests. XIII, 1263. 
PLATZ, Marvin Herman. Attitudes and opinions of Missouri 

teachers and administrators relative to some problems 

in the further professionalization of teaching. XIII, 1047. 
PLAXICO, James Samuel. An economic analysis of intensive 

forage systems. XIII, 929. 


of Montmorency cherry trees (Prunus cerasus, L.) as 
influenced by solar radiation and intensity of nutrition. 
XIII, 148. 

PROEHL, Carl William. An experimental study of the 
effects of two patterns of professional education in the 
preparation of secondary school teachers. XIII, 1120. 

PTACEK, Paul Henry. An investigation of various factors 
influencing the selection and repetition of words pre- 
sented dichotically at a supra threshold level. XIII, 888. 

PURSHOTTAM, Tara Deodhar. Determination of unsaturated 
fatty acids in human plasma and a study of their relation 
to dietary fat. P.S. XV, 515. 

PUTNAM, Ivan J. Jr. Admission data and the academic per- 
formance of foreign graduate students at Columbia 
University. XIII, 343. 

PUTNEY, Blake F. A synthesis of pseudopelletierine. 

XIII, 163. 








AUTHOR INDEX 


Q 


QUINN, James Maurice. Copolymers of 1,3-butadiene with 
2-thenalacetophenone and related ketones. XIII, 991. 

QUISENBERRY, Roger Christian. An analysis of system 
recovery voltages and methods for reducing their severity. 
XIII, 365. 

QURESHI, Moeen Uddin-Ahmad. Banking and credit insti- 
tutions in Pakistan, 1947-1952. XIII, 1024. 


R 


RADKE, August Carl Jr. John Byer Morgan, an expansionist 
senator, 1877-1907. XII, 783. 

RAFTER, Gale William. I. The identification, isolation, and 
properties of yeast protein No. 2. II. A reaction of reduced 
diphosphopyridine nucleotide catalyzed by protein No. 2 or 
acid. XIII, 658. 

RAGLAND, George Rufus Jr. Attitudes of high school seniors 
in a number of selected communities toward marriage, sex 
and parenthood as correlated with standard of living and 
subsequent enrollment or non-enrollment in college. 

XII, 907. 

RAINES, Max Reid. The role of the part-time student assistant 
in the men’s residence halls of the Big Ten Universities. 
XIII, 344. 

RAINSBERRY, Frederick Beatty. The irony of objectivity in 
the new criticism. XIII, 234. 

RAISIN, Beatrice Carol. Factors associated with parole 
adjustment in an area of New Jersey. XIII, 607. 

RAJESWARI. The Eccles-Jordan trigger circuit with special 
attention to transition time. XIII, 366. 

RAMSDEN, Elizabeth G. (See Elizabeth G. Ramsden Eames) 

RAPKIN, Chester. An approach to the study of the movement 
of persons and goods in urban areas. XIII, 493. 

RASMUSSEN, Glen Russell. The relationship between the 
tezcher’s membership in informal groups and his potential 
for feelings of professional failure. XIII, 344. 

RATCHICK, Irving. Achievement and capacity: a compara- 
tive study of pupils with low achievement and high intelli- 
gence quotients with pupils of high achievement and high 
intelligence quotients in a selected New York City high 
school. XIII, 1049. 

RAVEN, Bertram Herbert. The effect of group pressures on 
opinion, perception, and communication. XIII, 899. 

RAY, Maurice Lee. A study of the effects of mineral and 
vitamin supplements on the utilization of beef cattle rations 
containing urea. XIII, 936. 

REARDON, William Robert. Banned in Boston: a study of 
theatrical censorship in Boston from 1630 to 1950. 

XIII, 609. 

REBOUL, Theo Todd III. Some aspects of the luminescence 
of chemically pure zinc oxide. XII, 839. 

REDWINE, Joe. The elementary school principalship in 
Arkansas. XIII, 509. 

REED, Howard Alexander. The destruction of the Janissaries 
by Mahmud II in June, 1826. XIII, 546. 

REED, John Francis. The kinetics of the diffusion flame 
reaction between sodium vapor and some fluorinated methyl 
halides. XIII, 484. 

REED, John Julius. The emergence of the Whig party in the 
north: Massachusetts, New York, Pennsylvania, and Ohio. 
XI, 783. 

REED, Lester Winfield. Biosynthesis in plants as influenced 
by the inorganic nutrient balance in the soil. XIII, 944. 

REED, Thomas Binnington. The crystal and molecular struc- 
ture of 1,2-dichloroethane at -140°C. The crystallography 
of solid dinitrogen trioxide at -115°C. and the crystallo- 
graphy of cycloheptatriene. XIII, 163. 


REED, Thomas M. III. The fluidized state of particulate solids. 


P.S. XV, 229. 

REED, Winston H. The determination of the thermodynamic 
properties of carrene-7, an azeotrope of dichlorodifluoro- 
methane and asymmetrical diiluoroethane. XIII, 530. 

REEVES, Marvin Lee. The growth of pre-breakdown currents 
in high breakdown strength gases. XIII, 1229. 


REFF, Israel. Nuclear photodissociation. XIII, 570. 

REICH, William T. Claricilla, by Thomas Killigrew. 
XII, 910. 

REID, Robert Wayne. An analysis of the understanding of 
certain atomic energy concepts by fourth, fifth, and sixth 
grade students. C.S. (Field Study No. 1) XIV, 81. 

REINOEHL, John H. The impact of the French Revolution 
and Napoleon upon the United States as revealed by the 
fortunes of the Crowninshield family of Salem. 

XIII, 784. 

REIS, Flavio Botelho. Studies of correlation and spectra in 
homogeneous turbulence. M.I.T. 51/52, 111. 

REISBERG, Sidney. Fulton Lewis, Jr: an analysis of news 
commentary. XIII, 135. 

REMAGE, Russell Jr. Invariance and periodicity properties 
of non-alternating in the large transformations. XIII, 1214. 

REMSKI, Sister Marie Fidelis. Cytological investigations in 
the genus Mammillaria and some associated genera. 

XIII, 291. 

RENARD, John Newton. The relationship of teacher attitudes 
to curriculum revision in selected secondary schools. 
XII, 347. 

RESNICK, Hyman. Simultaneous heat and mass transfer in 
a diffusion-controlled chemical reaction. M.I.T. 51/52, 24. 

RETZLAFF, Ernest Walter. Neurohistological basis for the 
functioning of paired half-centers. XIII, 855. 

REZNIKOFF, Marvin. Psychological factors in breast cancer: 
an exploratory study of some personality trends in breast 
cancer patients. XIII, 1250. 

RHINEHAMMER, Turland Ben. Particle size and shape fac- 
tors in selected analytical precipitations. XIII, 470. 

RICARDS, Sherman L. Jr. Migration in the Philadelphia 
subregion, 1935-40. XII, 904. 








RICE, William C. A century of Methodist music: 1850- 


1950. XIII, 834. 

RICH, Linvil Gene. Respiration rates on various nitro- 
genous substrates by Zoogloea ramigera —a bacterium 
found in aerobic phases of sewage treatment. XIII, 472. 

RICHARDS, Cedric W. The effect of specimen size on the 
beginning of yielding in mild steel. XII, 750. 

RICHARDS, Charles Davis. Phytogeographical studies in 
the Northern Peninsula of Michigan. XIII, 292. 

RICHARDS, Ella Louise. I. The microdetermination of 
calcium —a colorimetric and a nephelometric method. 

II. The preservation of meat by simultaneous dehydration 
and defatting using halogenated hydrocarbon solvents. 
XIII, 16. 

RICHARDSON, Genevieve. Costuming on the American stage 
1751-1901: a study of the major developments in wardrobe 
practice and costume style. XIII, 1305. 

RICHARDSON, Paul Noel. The deamination of the aliphatic 
amines. XIII, 991. 

RICHEY, Marjorie Higgins. Ability to predict responses of 
acquaintances: a comparison of institutional and commun- 
ity adolescents. XIII, 128. 

RICKELS, Lenore Margareta. Johannes Andreae: an intro- 
duction. XIII, 1168. 

RICKER, Richard W. Phase equilibria in the quaternary 
system Ca0-Mg0-Fe0-Si09. P.S. XV, 118. 

RIEDER, Sidney V. The biosynthesis of D-glucosamine. 

XIII, 658. 

RIELY, Marianne Gateson. The Whore of Babylon by Thomas 
Dekker: a critical edition. XIII, 800. 

{IGGS, Carl Daniel. Studies of the life history of the white 
bass, Lepibema chrysops (Rafinesque), with special refer- 
ence to Shafer Lake, Indiana. XIII, 457. 

RILEY, Edgar Francis Jr. Effect of X-radiation upon the 
growth of avena seedlings. XIII, 646. 

RILEY, Stephen Thomas. Robert Treat Paine and his 
papers. XIII, 785. 

RINNE, Konrad William. A differential analysis of various 
group responses to characteristics of personality as 
measured by the Minnesota Multiphasic Personality 
Inventory. XIII, 1263. 

RISHER, Charles G. Relationship of scholastic attainment 
to rated success as a beginning industrial arts teacher. 
XIII, 1120. 














AUTHOR INDEX 


RITCHEY, Frances Arlene. A cytological study of Cyathodin- 
ium. XIII, 923. 

RIVERA-BRENES, Luis. Economic aspects of roughage pro- 
duction and conservation in Puerto Rico. XIII, 937. 

ROBBINS, Donald. Vibration of a fluid stream in an elastic 
tube. XIII, 840. 

ROBBINS, Glaydon Donaldson. Recommendations regarding 
concept content and level of treatment in selected areas of 
the undergraduate professional education curriculum for 
secondary school teachers in Minnesota. XIII, 727. 

ROBERTS, Cornelius Sheldon. Tempering process in iron- 
carbon alloys. M.I.T. 51/52, 130. 

ROBERTS, Earl Champion. Creep properties of 4.5 per cent 
chromium steels in the annealed and tempered conditions. 
M.1.T. 51/52, 131. 

ROBERTS, John Curtin. The interrelationship of the training 
school with the college program of instruction in Western 
Illinois State College. XIII, 1050. 

ROBERTS, Warren E. AArne-Thompson type 480 in world 
tradition, a comparative folktale study. XIII, 754. 

ROBERTSON, James David. The ultrastructure of an inver- 
tebrate synapse. M.I.T. 51/52, 8. 

ROBINSON, Edgar Stern. John Dewey’s political thought. 
XII, 424. 

ROBINSON, Ferol Macon. Methods of organizing and 
conducting adult farmer classes in Missouri. XIII, 1076. 

ROBSON, Reginald Arthur Henry. An experimental study of 
the effects of different types of communication on morale 
in small groups. XIII, 266. 

ROCHELLE, Rene Herman. Venous blood pressure measure- 
ments during exercise by the strain gauge and pressure 
amplifier method. XIII, 1236. 

ROCKWAY, Marty Robert. Bilateral reminiscence in pursuit- 
rotor learning as a function of amount of first-hand prac- 
tice and length of rest. XIII, 1281. 

RODDA, William F. B. An exploration of the response of 
organized Protestantism in an expanding commuter suburb: 
a survey of the Protestant churches of Chatham, N.J. to 
determine what changes have taken place in these churches 
in response to the pattern of social development in Chatham, 
1920-1950. XII, 1284. 

ROEPKE, Howard George. Changes in the distribution of the 
iron and steel industry of Great Britain — 1720 to 1951. 
Xill, 1151. 

ROGERS, Miles Samuel. An application of information theory 
to the problem of the relationship between meaningfulness 
of material and performance ina learning situation. XIII, 
600. 

ROGERS, Rolland C. The influence of rivers in the develop- 
ment of Rio Grande do Sul, Brazil. XII, 785. 

ROGGENKAMP, Paul L. The disintegration of vanadium 48, 
barium 140 and lanthanum 140. XIII, 571. 

ROGNESS, Alton S. A rating of teachers’ effectiveness in the 
management of problem boys in the classroom. C-.S. (Field 
study No. 1), XIV, 86. 

ROHDE, Charles R. A study of the inheritance of the reaction 





to leaf rust and other characters in triangular wheat crosses. 


XIII, 961. 

ROLFE, Bernard N. Pedogenic processes as indicated by the 
mineralogical study of 14 important soil profiles. 
P.S. XV, 84. 

ROLLER, George Granville. Synthesis of compounds in the 
cyclodecane series. M.I.T. 51/52, 46. 

ROMAN, Daniel Paul. Amino acid composition of the hetero- 
thallic ascomycete, Gelasinospora autosteira. XIII, 635. 

ROMMEL, George William. The concept of France in England 
in the Restoration Period. XIII, 1198. 

RONDELL, Paul Adrian. In vitro studies on ovulatory 
mechanisms in the frog, Rana pipiens. XIII, 924. 

ROOT, William Lucas. H-systems and rings of operators. 
M.I.T. 51/52, 112. 

RORSCHACH, Harold Emil Jr. Resistance minima in metals 
at low temperatures. M.I.T. 51/52, 162. 

ROS, Paz de Mingo Meliton. Hobby participation of high school 
and college students as related to their scholastic aptitude, 
the educational attainment of their parents and other fac- 
tors. C.S. (Field Study No. 1) XIV, 90. 











1349 


ROSEN, Judah Ben. A mathematical investigation of the 
fixed bed single solute chemical system. XIII, 101. 

ROSEN, Samuel. The importance of biotin, niacin and 
pantothenic acid in cucumber fermentation. XIII, 6. 

ROSENBERG, Milton J. The experimental investigation 
of a value theory of attitude structure. XTII, 899. 

ROSENBERRY, Edward Hoffman. The comic spirit in the 
art of Herman Melville. XIII, 812. 

ROSENBLUM, Sidney. The effects of differential reinforce- 
ment patterns on certainty of prediction under two levels 
of motivation. XIII, 889. 

ROSENFELD, Eva. Institutional change in Israeli col- 
lectives. XIII, 136. 

ROSENTHAL, Stanley A. An antigenic analysis of plant 
and soil corynebacteria, and their relationship to animal 
strains of this group. P.S. XV, 101. 

ROSHAL, Jean Marlyn Goldstein. Changes in behavior var- 
iability with psychotherapy as measured in language 
behavior. P.S. XV, 557. 

ROSS, Arthur Melvin. The application and use of punched 
cards and international business machines in X-ray 
crystal structure analysis. XIII, 1006. 

ROSS, Muriel Dorothy Karp. The auditory pathway of the 
epileptic waltzing mouse. XIII, 621. 

ROSSARD, Janine Alice. L’art de la’phrase narrative et 
descriptive de Bernardin de Saint-Pierre dans Paul et 
Virginie. XIII, 819. 

ROST, William Joseph. The synthesis of some esters of 
some N-alkyl p-carboxybenzamidines. XIII, 164. 

ROTTY, Ralph M. A study of the thermodynamic irreversi- 
bility in a fluid expanding behind a moving piston. 

XIII, 747. 

ROW, William Hamilton. Training rural elementary teachers: 
a study to determine the opinions and practices of the 
teachers who have experienced the program for training 
rural elementary teachers at West Georgia College, 
Carrollton, Georgia, with implications for the improve- 
ment of that program. XIII, 728. 

ROY, Della Martin. Phase equilibria in the system Mg0- 
A1903-Hg0 and in quaternary systems derived by the 
addition of Si0g, C09, and NOg. P.S. XV, 475. 

RUBY, Philip Randolph. Substitution reactions of 
benzo(c)cinnoline. XIII, 669. 

RUDICH, Norman. L’unité artistique chez Gustave Flaubert 
esthétique reveé et réelle. XIII, 554. 

RUGEN, Donald Frederick. The synthesis and reactions of 
hydroxyalkyl-substituted cyclodctatetraenes. M.I.T. 51/52, 47. 

RULIFFSON, Willard Sloan. Radiochemical and chromato- 
graphic techniques as applied to ketosteroid separation and 
identification. XIII, 306. 

RUSK, Elizabeth Hartley. The treatment of 167 English 
usages in twelfth-grade language textbooks, 1931-1951. 
XIII, 1051. 

RUSSELL, Irene M. Relationships between certain aspects 
of creative expression and of reading development. 

P.S. XV, 386. 

RUSSELL, Myron Edward. The oboe: a comparison study 
of specifications with musical effectiveness. XIII, 835. 

RUTH, Ralph Powers and VANDER SLUIS, Kenneth Leroy. A 
precision determination of the velocity of light by a band 
spectrum method. P.S.XV, 531. 

RUTLAND, Robert Allen. The movement for bills of rights, 
1776-1791. XIII, 1167. 

RUTTER, William J. Some aspects of lactose metabolism. 
XIII, 21. 

RUZE, John. Physical limitations on antennas. M.I.T. 51/52, 85. 

RYAN, Christopher M. Prognosis of first-term Pitman 
shorthand: the relationship between certain character- 
istics of vocational high school pupils and their achieve- 
ment in first-term Pitman shorthand. XIII, 1051. 

RYAN, Wayne L. A metabolic study of cold shock in mam- 
malian spermatozoa. XIII, 1237. 











AUTHOR INDEX 


S 


SABATINO, Richard Albert. The housing policy of the 
British Labor government, 1945 to 1949. XIII, 1012. 

SACHS, Murray. The theme of frustration in the French novel 
from Flaubert to Proust (1845-1914). XIII, 392. 


SADOW, Harvey S., Sr. The anthocyan pigments of certain grapes 


and wine. XIII, 992. 

SAGIK, Bernard Phillip. A specific reversible inhibition of 
bacteriophage T2 of Escherichia coli by host cell fragments. 
XIII, 6. 

SAIDEL, Frank. A history of the purposes, content, and grade 
placement of business arithmetic in general education in the 

_ United States since 1890. XIII, 58. 

SAJKOVIC, Vladimir. “The Tale of Igor” studies on the question 
of its authenticity: trends in the history of its criticism. 

XIII, 768. 

SALEN, George Peter. Methodist schools in the North West 
Indiana Conference from 1852 to 1892. XIII, 1077. 

SALLEY, Claudia Louise. The ideals of the Devotio Moderna 
as reflected in the life and writings of Jacques Lefévre 
d'Etaples. XIII, 376. 

SALTZMAN, Sidney S. An investigation of certain psychological 
aspects of personality in three allergic groups. XIII, 1251. 

SALZER, John Michael. Treatment of digital control systems 





SCHENKEL, Kenneth Francis. Tabulator operator selection, 
emphasizing relationships among aptitudes, interests, 
proficiency, job- and vocational-satisfaction. XIII, 1251. 

SCHERING, Herbert. Social and national problenis in the 
work of Richard Dehmel. XIII, 392. 

SCHEUCH, Richard. The labor factor in residential con- 
struction. XIII, 492. 

SCHIFF, Albert. A study and evaluation of teachers’ strikes 
in the United States. XIII, 59. 

SCHIFF, Daniel. Angular correlation of low intensity gamma- 
gamma cascades. XIII, 109. 

SCHIFF, Herbert. Personality correlates of judgmental res- 
ponse sets in the perception of sociometric status. XIII, 1287. 

SCHJELDERUP, Hassel Charles. An analysis of latticed 
beam-columns. XIII, 215. 

SCHMIDLEIN, Edward J. Jr. The funds statement in account- 
ing practice and collegiate instruction. XIII, 1020. 

SCHMIDT, Albert J. Thomas Wilson, Tudor scholar and 
statesman. XII, 786. 

SCHMIDT, Donald Phillip. Some effects of manifest anxiety 
and symbolic reward and punishment on learning and 
stimulus generalization of complex visual material. 

XI, 889. 

SCHMIDT, Nathalie Joan. Studies regarding the occurrence, 

stability, and nature of substances present in some human 


and numerical processes inthe frequency domain. M.I.T. 51/52,87. sera which inhibit complement fixation by certain viral and 


SAMONTE, Soledad Espejo. The program and supervision of 
elementary student tcz<aing in three mid-western teacher 
educating institutions and their implications for teacher 
education in the Philippines. XIII, 729. 

SAMSON, Charles Harold Jr. Bending of a circular plate hav- 
ing a concentric circular hole, clamped at its outer boundary, 
free at its inner boundary, and subjected to an arbitrarily 
located normal concentrated force. XII, 1133. 

SAND, Leonard Bertram. Mineralogy and petrology of the 
residual kaolins of the Southern Appalachian region. 

P.S. XV, 482. 

SANDSTROM, Wayne Mark. The zenith angle of dependence 
of cosmic ray protons. XIII, 572. 

SANGSTER, Raymond Charles. A study of organic scintillators. 
M.1.T. 51/52, 47. 

SARGENT, Lowrie Barnett Jr. The effects of pressure and 
molecular weight upon the viscosity of polyisobutylenes. 

P.S. XV, 235. 

SARIKAKIS, Theodore Christos. The Hoplite General in 
Athens. XIII, 543. 

SAUERBRUNN, Robert Dewey. The analytical chemistry of 
osmium tetroxide. XIII, 474. 

SAULL, Vincent Alexander. Some aspects of chemical energy 
in geology. M.I.T. 51/52, 101. 

SAWYER, Thomas Mitchell Jr. Shift of attitude following 
persuasion as related to estimate of majority attitude. 

XII, 911. 

SAYEM-ADDAHR, Nafi. Agrarian structure and economic 
development in Syria (a case study of agrarian reform and 
economic development in the * Fertile Crescent” region of 
Arab Middle East). XIII, 28. 

SCALZI, John Baptist. Localized buckling of welded structural 
members. M.I.T. 51/52, 62. 

SCANLAN, Elizabeth Goepp. Tennis-court theatres and the 
Duke’s Playhouse, 1661-1671. XIII, 99. 

SCANLON, Paul F. The place of André Birabeau in the modern 
French theatre. XIII, 139. 

SCHAEREN, Sidney Frank. Reactions of 2,4,6-cyclooctatriene- 
1-one; attempted formation of cyclodctatrienedicarboxylic 
acids. M.I.T. 51/52, 48. 

SCHALL, Herbert Morton. A study of intelligence in relation to 


accuracy and temporal aspects of psychophysical performance. 


XI, 600. 

SCHEERER, Anne Elizabeth. Brownian motion and the Green’s 
function — the plane case. XIII, 826. 

SCHEIRER, David Emory. An electrometric study of the reac- 
tions of zinc and cadmium ions with sodium silicates. 
XII, 663. 

SCHELLMAN, John Anthony Jr. The theory of the dielectric 
properties of ice. XIII, 300. 


rickettsial antigens. XIII, 952. 

SCHMIDT, Nicholas James. Structures and functions of 
Mattoon, Illinois. XII, 78. 

SCHMITTLE, Samuel Conrad. Newcastle disease antibodies in 
the serum globulin fractions of the chicken. XIII, 7. 

SCHNABLE, George L. Streaming potential studies of phos- 
phors, glasses and gels. XIII, 676. 

SCHNEIDER, Arthur E. The mangement of county forest 
lands in Minnesota. XII, 940. 

SCHNEIDER, Stanley Fred. The prediction of certain aspects 
of the psychotherapeutic relationship from Rorschach’s test: 
an empirical and exploratory study. XIII, 879. 

SCHOFF, Francis G. Aspects of Shakespearean criticism, 1914- 
1950: a commentary centered on British and American 
criticism of Hamlet. XII, 230. 

SCHOONOVER, Sarah Katherine Morehart. Sibling resem- 
blances in achievement. XIII, 724. 

SCHOR, Stanley S. The capital product ratio and size of 
establishment for manufacturing industries. XII, 694. 

SCHOT LAND, Richard Morton. An instrument for the deter- 
mination of the droplet size distribution in clouds. M.I.T. 
51/52, 137. 

SCHRADER, Carlton D. The angular correlation of the 
cascade gamma rays from the decay of Aul98. XIII, 421. 

SCHROM, Ned Stuart. Missouri high school English offer- 
ings reported by University of Missouri freshmen in rela- 
tion to their freshman English placement test scores. 

XIII, 1052. 

SCHULERT, Arthur Robert. Studies of experimental lathyrism. 
XIII, 307. 

SCHURE, Alexander. The private trade school in New York 
State 1952: a proposed accreditation program for the 
private profit proprietary trade school. XIII, 1073. 

SCHUTZ, Frederick William Jr. The efficiency of riveted 
structural joints. XIII, 72. 

SCHWAB, Arthur William. Metal deactivators for vegetable 
oil systems. XIII, 164. 

SCHWAB, John Harris. Parasite and host factors in experi- 
mental group A streptococcal infections. XIII, 952. 

SCHWARTZ, Neena Betty. The influence of thyroid hormone 
on skeletal muscle function. XII, 1238. 

SCOTT, Carleton Browne. Relative reactivities of nucleo- 
philic reagents. M.I.T., 51/52, 49. 

SCOTT, Richard Albert. Fossil fruits and seeds from the 
Eocene Clarno formation of Oregon. XIII, 647. 

SCOTTON, Donald Werner. A study of the regulation of con- 
sumer instalment credit. XII, 29. 

SECHREST, Charles H. The supervision of industrial arts: 
effective practices for selected major problems. XIII, 1072. 








.~AUTHOR INDEX : 1351 


SECREST, Everett Leigh. A quadrature method for computing 


neutron distributions in two dimensions. M.I.T. 51/52, 163. 


SEDAR, Albert W. Electron microscope studies on the struc- 
ture and morphogenesis of the cilia and silverline system 
of Paramecium multimicronucleatum. XIII, 458. 

SEE, Ruth Douglas. The Protestant doctrine of vocation in the 
Presbyterian thought of nineteenth-century America. 

XIII, 603. 

SEGAL, Harold L. Kinetic studies of enzyme reactions: I. 
Extension of kinetic analysis. Il. Mechanism of action of 
3-phosphoglyceraldehyde. XIII, 172. 

SEGAL, Samuel Michael. Jewish Elementary All-Day Schools 
in the city of New York through 1948. XIII, 604. 

SEIDLER, Armond Harold. A comparison of two different 
methods of bayonet fighting. XIII, 1083. 

SEIFTER, Eli. The occurrence and role of coenzyme A in 
plants. XIII, 647. 

SEIGLE, Leslie Louis. Thermodynamic properties of solid 
nickel-gold alloys. M.I.T. 51/52, 132. 

SELIGMANN, Edward Baker Jr. A study of streptococci and 
micrococci as indicators of pollution in swimming pool 
water. XIII, 467. 

SELLON, William A. A study of methods of evaluation and 
their application to industrial arts with suggestions for the 
content of a course in techniques of evaluation. XIII, 518. 

SELVERSTONE, Arthur W. Sanitary standards for children’s 
summer camps. XIII, 502. 

SERLIN, Irving. A study of the acid-catalyzed cleavages of 
4-quinazolylmalonic ester and related compounds to 
4-quinazolone. XIII, 17. 

SETHNA, Patarasp Rustomji. Steady state motion of one and 
two degrees of freedom vibrating systems with a non-linear 
restoring force. XIII, 750. 

SEYMOUR, Consuelo Willard. Popular elements and the idea 
of justice in the comedias of Lope de Vega. XIII, 813. 

SHANE, Theodore King. British reaction to the Soviet Union, 
1924-1929: a study of policy and public opinion. XIII, 787. 

SHANLEY, Fred James. An empirical test of the efficiency 
of selected methods of forecasting university enrollments. 
XIII, 1292. 

SHAPIRO, David. Psychological factors in friendship choice 
and rejection. XIII, 437. 

SHAPIRO, rou Angular distribution of protons from the 
reaction Na% (d,p) Na24. XIII, 1233. 

SHAPIRO, Seymour. The development of callus and regen- 
eration of adventitious buds from stem cuttings of Populus 
nigra var. italica. XIII, 292. 

SHAPIRO, Sidney Keith. Parkinsonism. XIII, 762. 

SHARPE, Charles Bruce. Tchebycheff RC filters. XIII, 745. 

SHAWVER, Donald Leroy. A study of the development of 
theories of retail price determination. XIII, 1028. 

SHEAR, Howard Henry. Studies concerning the properties 
of an accelerant factor for transplantable mouse mammary 
cancer. XIII, 961. 

SHEARD, John Leo. The chemistry of oxygen fluoride (1) 

a study of the OF 5-ferrocyanide reaction. XIII, 474. 

SHEDD, Robert Gordon. The Measure for Measure of 
Shakespeare’s 1604 audience. XIII, 801. 

SHEHATA, Osman. The effect of fat level of the diet on 
nitrogen and energy metabolism in the rat. XIII, 278. 

SHELTON, John Wayne. Studies of the Strawn-Canyon boun- 
dary, Pennsylvanian, in North-Central Texas. XIII, 1159. 

SHENK, Harry W. The history and development of financing 
public school buildings in Pennsylvania through a municipal 
authority. P.S. XV, 391. 

SHEPARD, David Wakefield. An experiment in content anal- 
ysis: the radio addresses of Henry J. Taylor: 1945-1950. 
XIII, 912. 

SHEPARD, Natalie Marie. Democracy in physical education: 
a Study of the implications for educating for democracy 
through physical education. XIII, 1084. 

SHEPHERD, James Arthur. The intracellular distribution of 
enzymes in rabbit cerebral cortex. XII, 307. 

SHERIDAN, Marlin Lee. An experimental study of the stress 
and strain distribution in steel gusset plates. XIII, 742. 

















SHERRILL, Joseph Cyril. The development of a quantitative 
chemical method for the determination of ammonia forma- 
tion in textile fabrics soiled with nitrogenous matter. 

P.S. XV, 238. 

SHETH, Pranlal Girdharlal. Shaped charges: their mechanism 
and applications in mining. XIII, 1146. 

SHIFFLER, Harrold Clarence. The opposition of the Presby- 
terian Church in the United States of America to the theatre 
in America, 1750-1891. XII, 1305. 

SHIH, Yang ch’eng. The theory and practice of the conserva- 
tion of water resources of the United States with special ref- 
erence to federal administration. XIII, 580. 

SHIMMON, William J. The identification of some of the 
concomitants of learning effectiveness. XIII, 1252. 

SHIPMAN, Charles William. Flame stabilization. M.I.T. 51/52, 26. 

SHOENFIELD, Joseph Robert. Models of formal systems. 
XIII, 406. 

SHORE, William Spencer. The thermodynamics of the reac- 
tions of hydrogen and metal ions with amino acids and 
proteins. XIII, 318. 

SHORT, Morris Robert. Self-esteem: a study of the ethical 
significance of certain aspects of the dynamics of self- 
esteem as developed in psychiatry and Gestalt psychology. 
XIII, 412. 

SHOWELL, John Sheldon. Cyclopropane XI: action of bases 
upon certain tertiary nitrocyclopropyl ketones. XIII, 165. 

SHOWERS, Ralph Morris. The variation of the resistance of 
resistors at high frequencies. XIII, 532. 

SHREVE, Robert H. Techniques and devices of in-service 
preparation of teachers used by full time coordinators of 
audio-visual materials. C.S. (Field Study No. 1) XIV, 95. 

SHROCK, John G. Functions of methodology in adult educa- 
tion ceramics courses. XIII, 711. 

SHUKLA, Champaklal Pranshanker. A study on the publica- 
tions of the government of India, with special reference to 
serial publications. XIII, 821. 

SHUTE, James Allan. A comparison of dairy cattle labor 
requirements for stall and loose housing barns. 

XIII, 185. 

SIEGEL, Harriet S. The application of multiple factor anal- 
ysis to the aggregate demand for dairy products. 
XIII, 683. 

SIEGEL, Morton. The Passaic textile strike of 1926. 
XIII, 85. 

SIEGER, John Sylvester. The extraction of zinc from its 
concentrates by chlorination. XIII, 76. 

SILVA, Herman. Algae of the Tennessee Valley Region: a 
manual for identification of species. XIII, 648. 

SILVA, Paul F. The reactions of iodine with silver 8 -naph- 
thalenesulfonate in selected solvents. XIII, 471. 

SILVA-FUENZALIDA, Ismael. Papiamentu morphology. 

XIII, 1204. 

SILVERMAN, Herbert. The prediction of consciousness of 
conflict in the self from the Rorschach. XIII, 438. 

SIMEONE, William Eugene. Sir Richard Fanshawe: an 
account of his life and writings. XIII, 230. 

SIMERAL, William Goodrich. The infrared absorption 
spectra of diamond, silicon, and germanium. XIII, 840. 

SIMMONS, Thomas Carl. Preparation and some physical 
characteristics of (A) methylhexyl ether, ethylhexyl ether, 
and butylhexyl ether (B) methylamyl ketone, ethylamyl ketone, 
and propylamyl ketone. P.S. XV, 39. 

SIMON, Stanford Harvey. Response-mediated generalization 
as a function of 1) the number of pairings of the mediating 
response with the mediated response and 2) an external 
stimulus contingent on the mediating response. XIII, 601. 

SINCLAIR, Giles Merten. The aesthetic function of rime in 
Dryden’s verse. XIII, 801. 

SINCLAIR, Solomon. The role of subsidies in farm-mortgage 
credit. XIII, 490. 

SINNETT, Earle Robert. An experimental investigation of the 
defense preference inquiry for the Blacky Pictures. 

XIII, 442. 

SIXTA, Ernest F. Stuart paternalism and the manufacture of 
new drapery in Colchester and Norwich, 1603-1640. 

XIII, 787. 





1352 


SKEATH, James Milton. Social maladjustment as a dis- 
crepancy between social needs and social activities. 
P.S. XV, 562. 

SKILES, Robert Lawrence. The strawberry viruses in 
Minnesota. XIII, 149. 

SLOCUM, Helen Margaret. The effect of fatigue induced by 
physical activity on certain tests in kinesthesis. XIII, 1084. 

SMITH, Alan Bowen. A study of some nuclear disintegrations. 
XIII, 849. 

SMITH, Alexander Frothingham. Some characteristics of 
high level talent as found in selected Connecticut high 
schools. XIII, 1094. 

SMITH, Allan B. The prediction of scholastic success for 
freshman entrants to the University of Connecticut, 1933- 
1951. XI, 1121. 

SMITH, Cornelius P. The preparation and analysis of the 
nucleic acid of Micrococcus lysodeikticus. P.S. XV, 42. 

SMITH, Edgar H. An experiment to determine the value of 
notated thematic excerpts relative to the recognition of 
aural musical themes. XIII, 102. 

SMITH, Floyd Ray. Changes in some personal qualities of 
student teachers at the University of Missouri. XIII, 1107. 

SMITH, Gordon Ward. The historical and legal background of 
Canada’s arctic claims. XIII, 85. 

SMITH, Harlie Lawrence Jr. The phonology of Arabic loan- 
words in old Spanish. XIII, 1205. 

SMITH, Howard Leroy. The synthesis of 2- azetidinones and 4- 
imidazolidones. M.I.T. 51/52, 50. 

SMITH, John Henry Mackey. Practices in the organization of 
staffs of instruction at civilian institutions of higher educa- 
tion. XIII, 503. 

SMITH, Julia Frances. Aaron Copland, his work and con- 
tribution to American music: a study of the development of 
his musical style and an analysis of the various techniques 
of writing he has employed in his works. XII, 103. 

SMITH, Lewis. Changing conceptions of God in colonial New 
England. XII, 383. 

SMITH, Mary Charmaine Walsh. The nutrition and physiology 
of Entomophthora coronata (Ccst.) Kevorkian. XIII, 648. 

SMITH, Max Stober. A case study of educational policy 
development in Highland Park, Michigan. XIII, 348. 

SMITH, Raymond Lloyd. The effect of grain size and carbon 
content on the low temperature tensile properties of pure 
iron:carbon alloys. XII, 217. 

SMITH, Robert Jay. The life-history of Megalodiscus 
ferrissianus n. sp. (Trematoda-Paramphistomatidae) 

XII, 924. 

SMITH, William Edward. I. A ketonic aryllithium compound 
Il. Synthesis of o-duroyltriarylcarbinols. XIII, 993. 

SMITH, William Kay. The Banach algebra of continuous 
mappings from a compact Hausdorff space to a Banach 
algebra. XIII, 827. 

SMITH, William Stephen. A rhetorical criticism of David 
Starr Jordan’s addresses on education. XIII, 271. 

SNAPP, Kenneth O. Development of a musicians interest 
inventory for use in vocational and educational guidance. 
XII, 836. 

SNAVELY, Fred Allen. The relative stabilities of metal 
derivatives of some o -substituted aryl azo compounds. 
P.S. XV, 242. 

SNYDER, Dorothy Frances. A study of relationships between 
certain socio-economic factors and the Strong Vocational 
Interest Blank for Women. XIII, 868. 

SOAR, Robert Stephen. Height-width proportion and stroke- 
width in numeral visibility. XIII, 259. 

SOBOL, Albert Leo. The use of the Rorschach test in 
psychiatric diagnosis and treatment planning. XIII, 1264. 

SOLBRIG, Alfred William Jr. Effects of certain three- 
body nuclear interactions in H® and He”. XIII, 841. 

SOLEM, Allen Ralph. The influence of the discussion leader’s 
attitude on the outcome of group decision conferences. 
XII, 439. 

SOLIMAN, Fouad Atalla. Cyclic variations in thyroid func- 
tion of mature female rats and mice. XIII, 251. 

SOLLIN, Ingmar. Naturally occurring fat acids and their 
derivatives. IV. Densities and viscosities of the binary 
mixtures: 














AUTHOR INDEX 


(a) methyl caprylate and methyl caprate; (b) methyl 
palmitate and methyl stearate; (c) methyl stearate 
and methyl oleate. P.S. XV, 49. 

SOMMER, Clarence Albertus. The attitude of organized 
farm groups toward education in Michigan. XIII, 712. 

SONNEDECKER, Donald Ira. Cultivation and concepts of 
duets for four hands, one keyboard, in the eighteenth 
century. XIII, 1219. 

SORENSON, Vernon Lyle. A study of the nature and cost 
of government programs affecting potatoes and their 
impact on inter-market relationships. XIII, 681. 

SOUTHWICK, Peter Frederick. Velocity of shear waves 
through unconsolidated materials. M.I.T. 51/52, 102. 

SPAULDING, Patricia Joyce. A study of the relationships 
between ocular muscle balance and certain intelligence 
and auditory memory variables. XIII, 880. 

SPECK, Rhoads McClellan. I. The synthesis and correlation 
of physical properties of some high molecular weight 
hydrocarbons. II. A hydrocarbon mixture for the evalua- 
tion of high vacuum distillation columns. P.S. XV, 245. 

SPENCER, II, Guilford Lawson. The compressible flow about 
a pointed body of revolution of curved profile with 
attached shock wave. XIII, 827. 

SPENCER, Joseph Walter. The effect of structure on the 
viscosity-pressure-temperature characteristics of higher 
hydrocarbons. P.S. XV, 533. 

SPIEGEL, Irving. Old Judaeo-Spanish evidence of old 
Spanish pronunciation. XIII, 819. 

SPIELMAN, Ralph. A study of stratification in the United 
States. XIII, 906. 

SPIKE, Clark Ghael. Entropy factors in chelation. 

XIII, 300. 

SPINDEL, William. The concentration of nitrogen 15 by 
countercurrent gaseous exchange. XII, 18. 

SPIROFF, Boris E. N. Developmental changes in the pineal 
body of the domestic fowl. XIII, 1315. 

SPITZER, Frank Ludvig. On the theory of the stochastic 
processes which appear in the description of two dimen- 
sional Brownian motion by polar coordinates. XIII, 406. 

SPRUNG, Stanley Robert. The effect of direction and non- 
direction on children’s drawings. XIII, 725. 

STAATZ, Mortimer Hay. Geology of the Quartz Creek peg- 
matite district, Gunnison County, Colorado. XII, 79. 

STACY, Maurice Cyrus. Stratigraphy and paleontology of the 
Windsor Group (Upper Mississippian) in parts of Cape 
Breton Island, Nova Scotia. M.I.T. 51/52, 103. 

STAIGER, Roger Powell. Isatoic anhydride 111l:reactions with 
primary and secondary amines. XIII, 476. 

STALLMEYER, James Edward. The effect of stress history 
on cumulative damage in fatigue. XIII, 363. 

STANLEY, Marjorie Thines. The interrelationships of 
economic forces and labor relations in the automobile 
industry. XIII, 1013. 

STANTON, Robert Bruce. The significance of the women 
in Hawthorne’s American romances. XIII, 1188. 

STAPLIN, Frank Lyons. Pleistocene ostracoda of Illinois. 
XIII, 1159. 

STEARNS, Richard G. Pennsylvanian geology of the crab 
Orchard Mountains area, Tennessee. XIII, 1159. 

STEEG, Carl Worth Jr. Three-dimensional aerodynamic 
trajectories. M.1.T. 51/52, 113. 

STEELE, Lowell Wesley. Problems of integrating scientific 
research and industry. M.I.T. 51/52, 74. 

STEFFEK, Ralph Leonhardt. A study of the out-of-school 
expenditure of time of high school students enrolled ina 
suburban high school. XIII, 1053. 

STEIGERT, Frederick Edward. The energy dependence of 
the differential scattering cross section of alpha particles 
from helium. XIII, 849. 

STEIJN, Roelof P. Flow and fracture of single crystals of 
high-purity ferrites. XII, 217. 

STEIN, Jay Wobith. The Ideologues, their theories and 
politics: intellectuals under the governments of the French 
Revolution and Napoleonic regime. XIII, 425. 

STEIN, Seymour Samuel. The design, construction, and 
evaluation of a continuous pilot plant hypersorption unit 
for the vapor phase separation of carbon disulfide from 
hydrogen sulfide. XIII, 208. 





AUTHOR INDEX 


STEINBERG, Marvin Phillip. Studies on the lipid production 
phase of food yeasts. XIII, 953. 

STEINER, Mary Florence. An etymological study of old 
Spanish personal names. XIII, 1205. 

STEINMETZ, Charles Henry. Studies on thyroid function in 
anuran tadpoles. XIII, 855. 

STEPHAN, Samuel Chester Jr. Properties of the solitary wave 
in channels of varying roughness. M.I.T. 51/52, 64. 

STERN, John Alexander. The comparative effect of frontal area 
lesions and a series of electroconvulsive seizures on some 
measures of activity and weight change in the male albino rat. 
XII, 1281. 

STERN, Kurt H. Thermodynamics of ion pair formation in some 
non-aqueous solvents. XIII, 677. 

STERN, Milton. Mechanism of the reaction of aluminum in car- 
bon tetrachloride. M.I.T. 51/52, 133. 

STERNBERG, Carl. The relation of interests, values and 
personality to the major field of study in college. XIII, 1095. 

STERNHEIMER, Elizabeth Pieczur. Effects of X-irradiation 
on the growth of certain plant tissues in vitro. XIII, 293. 

STEVENS, Glenn Z. Factors involved in the selection of 
supervising teachers of vocational agriculture in Minnesota. 
XIII, 60. 

STEVENS, Kenneth Noble. The perception of sounds shaped 
by resonant circuits. M.I.T. 51/52, 89. 

STEVENS, William Charles. The quantification of personal 
data for use in a multivariate statistical analysis of dif- 
ferences between selected groups of college students. 

XIII, 869. 

STEWART, Donald Martin. Factors affecting local control of 
white pine blister rust. XII, 614. 

STEWART, John Arthur. A study of various problems related 
to attendance in the secondary schools of the Northwest 
Association of Secondary and Higher Schools. XIII, 349. 

STEWART, Richard Cummins. The relationship of sulfa- 
thiazole bacteriostasis to the factors involved in the accumu- 
lation of the purine intermediary, 4-amino-5-imidazole- 
carboxamide, in Escherichia coli, strain B. XIII, 636. 

STEWART, Robert Edwin. Some effects of radiation of the 
solar wavelengths on the reactions of animals at various 
environmental temperatures. XIII, 938. 

STIBAL, Willard Octive. An analysis and critical evaluation 
of Hollerith-type punched card methods in connection with 
student records and reports at the University of Minnesota. 
XIII, 1074. 

STIEHL, Roy Thomas Jr. Copolymerization of a@ -alkylacrylo- 
nitriles and 1,3-butadiene. XIII, 994. 

STILL, Richard Ralph. Historical and competitive aspects of 
grocery wholesaling in Seattle, Washington. XII, 686. 

STILMAN, Leon. Nikolai Gogol: historical and biographical 
elements in his creative personality. XIII, 393. 

STIMSON, Frederick Sparks. Spanish themes in early Amer- 
ican literature in novels, drama, and verse, 1770-1830. 

XIII, 394. 

STINSON, Dean. The use of a faculty rating scale in the 
evaluation of college teaching. C.S. (Field Study No. 1) 
XIV, 98. 

STOCKMAN, Verne Allen. Evaluation of helping teacher’s 
contribution of inservice education of teachers in rural 
schools of Michigan. XII, 204. 

STODDARD, Alonzo Edwin Jr. The radioactive decay of 
osmium 191, iridium 192, cesium 134, and tungsten 187. 
XIII, 850. 

STOMBAUGH, Tom Atkins. A taxonomic analysis of the 
prairie voles of the subgenus Pedomys (genus Pitymys). 
XII, 1315. 

STONE, Philip M. A study of objectively scored drawings of 
human figures in relation to the emotional adjustment of 
sixth grade pupils. XIII, 1265. 

STONESIFER, Richard James. W. H. Davies: a critical bio- 
graphy. XIII, 555. 

STORDAHL, Kalmer E. The stability of Strong Vocational 
Interest Blank patterns for pre-college males. XIII, 1265. 

STORRS, Charles Lysander Jr. Neutron-proton scattering. 
M.I.T. 51/52, 164. 

STOTT, Gilmore. A theory of dual obligation. XIII, 413. 














1353 


STOUT, Roberta Charlene. The literary career of James 
Anthony Froude. XIII, 1189. 

STOW, Richard Wolcott. An infrared analyzer for carbon 
dioxide and its application to certain problems in respira- 
tory physiology. XIII, 856. 

STRATTON, Paul O. The comparative effectiveness of sel- 
ection in swine before and after testing their progeny. 
XII, 145. 

STRAUB, Joseph Francis. José Miguel Carrera. XIII, 86. 

STRAUSS, George. Leadership and participation in local 
unions. M.I.T. 51/52, 76. 

STREET, James Harry. The mechanization of cotton prod- 
uction: a case study in the theory of economic develop- 
ment. XIII, 695. 

STRICKS, Dorothy.( see Fried, Dorothy Stricks) 

STRIMLING, Walter Eugene. Solution of a linear, second 
order, partial differential equation in three variables by 
Wiener integration. XII, 1215. 

STROMME, Erling Rein. Availability to plants of iron and 
manganese in glassy frits. XIII, 9. 

STUART, Alexander Verrijn. Infrared studies of the hydro- 
gen bond in alcohols. XIII, 417. 

STUTZMAN, Francis Lloyd. Studies in magnesium metabol- 
ism. XIII, 172. 

SUDER, Hazel Baker. The effect of dietary protein level and 
vitamin B12 supplementation on the condition of maternal 
rats and their offspring. P.S. XV, 518. 

SUDER, Jack Kirkwood. The stabilities of metal complexes 
of some compounds related to iminodiacetic acid. 

P.S. XV, 253. 

SUH, Doo Soo. The struggle for academic freedom in Japan- 
ese universities before 1945. XIII, 201. 

SUMMERS, George Perry Sr. An economic study of the 
production control and price support program for burley 
tobacco with particular reference to Kentucky. 

XIII, 681. 

SUMMERS, Marvin Ruben. Chinese communist attitudes 
toward the Soviet Union and Sino-Soviet relations. 
XIII, 1244. 

SUMMERSKILL, John. Sex differences in forming impres- 
sions of personality. XII, 890. 

SUTCLIFFE, Charles Herbert. X-ray studies of order- 
disorder in Cu-Au alloys. XII, 842. 

SUTHERLAND, James Gordon. Analysis of plates contin- 
uous over flexible beams. XIII, 364. 

SUTTON, James Edward. The imperial German navy, 
1910-1914. XID, 788. 

SWAIN, Elisabeth Ramsay. Structural changes in the early 
chick blastoderm induced by increased partial pressure 
of oxygen. XIII, 925. 

SWAN, Robert Junior. The application of a couple analysis 
approach to the Minnesota Multiphasic Personality In- 
ventory in marriage counseling. XIII, 1095. 

SWANDER, Homer D. Jr. The design of Cymbeline. 

XIII, 814. 

SWANSON, Robert E. Relative contribution of the glomer- 
ulus and renal tubule to the urinary water in the isolated 
doubly-perfused bullfrog kidney. XIII, 856. 

SWARTZ, Melvin B. The role of color in influencing res- 
ponses to the Rorschach test: an experimental investiga- 
tion of the validity of the color-shock hypothesis as a sign 
of neurotic disturbance and as a phenomenon induced by 
the color stimulus. XIII, 1266. 

SWEENEY, Paul Emmett. Locational economics and the 
grain trade and flour milling industry of Buffalo. 

XIII, 486. 

SWENSON, Richard Waltner. The dielectric behavior of the 
condensed phases of hydrogen chloride. XII, 1007. 

SWIFT, Charles J. Potential theory of the geomagnetic field 
as related to the earth’s fluid core. XIII, 1227. 

SWIGART, Richard Hanawalt. Normal and denervated skel- 
etal muscle, and connective tissue of mice studied by 
histochemical and vital staining methods. XIII, 621. 

SYDOW, Donald Wayne. A psychometric differentiation 
between functional psychotics and non-psychotics with 
organic brain damage. XIII, 1267. 

SZCZESNIAK, Alina Surmacka. Percutaneous absorption of 
water and of fatty-acid compounds. M.I.T. 51/52, 92. 








AUTHOR INDEX 


T 


TAI, Kwang Mou. The preparation of secondary amines by 
the reduction of Schiff bases with lithium aluminum hydride. 
XIII, 477. 

TAIT, George Palfrey. The prodiction of polybutenes from 
butanol by the use of phosphoric acid. XIII, 77. 

TAIT, William James Jr. An evaluation device for profes- 
sional preparation of recreation personnel. XIII, 195. 

TALBOT, Mira. Operational concepts in the dyadic reports 
of clinicians and educators: an analysis from a conceptual 
approach of a sampling of paired reports of a child guidance 
clinic and of different schools on individual children. 

XII, 60. 

TALLMADGE, John A. The social ideas of Thomas Hardy. 
XIII, 549. 

TALLMAN, Kenneth Lafayette. The adaptations and limita- 
tions of the ring test. XTII, 938. 

TAMBORSKI, Christ. The preparation and properties of 
certain alkoxyderivatives of part A-methyltrichlorosilane 
part B-vinyltrichlorosilane. XIII, 478. 

TANNENBAUM, Percy Hyman. Attitudes toward source and 
concept as factors in attitude change through communica- 
tions. XIII, 1283. 

TANNER, Bertrand William. The effects of conscious and 
unconscious awareness on artificially induced anxiety. 
XII, 585. 

TANNER, Robert Leigh. Radio interference from corona 
discharges. XIII, 745. 

TATE, Donald Joseph. An outline of topics for a secretarial 
syllabus developed from job analyses. XIII, 61. 


TAYLOR, Donald M. Consistency of the self-concept. XIII, 1267. 


TAYLOR, John E. The effects of differential positive-negative 
cue differences on the changing strength of response tend- 
ency. XIII, 1282. 

TAYLOR, John Lewis. Waikiki: a study in the development 
of a tourist community. XIII, 1152. 

TAYLOR, Mildred Annamarie Karch. The new stagecraft: 
its relation to easel painting. XIII, 753. 

TAYLOR, Paul Warren. The verification of value judgments 
in naturalistic theories of ethics. XIII, 569. 

TAYLOR, Velma Lotus. An analysis of fictional short stories 
found in current magazines read most often by Indiana high 
school students with reference to treatment of American 
social classes. XII, 702. 

TEICHER, Arthur. The effect of electroconvulsive therapy on 
the visual perceptual reactions of schizophrenic patients. 
XII, 586. 

TEIG, June G. The critical incident technique in identifying 
behavioral criteria of professional nursing effectiveness. 
XIII, 764. 

TEK, Mehmet Rasin. The stability of liquid free surfaces. 
XII, 747. 

TEUBNER, Frederick G. Jr. The induction of plant embryo 
abortion with naphthaleneacetic acid as a mechanism of 
hormone thinning of fruit. XIII, 942. 

TEWES, Helen Kathaline McCall. The preparation and evalua- 
tion of recordings used as discussion starters with adult 
groups. XIII, 712. 

THALE, Jerome. Sydney Dobell: a Spasmodic poet. XIII, 1199. 

THATCHER, Max B. The political island of Quebec: a study 
in federalism. XIII, 1241. 

THOMAS, Lewis Herbert. Responsible government in the 
Canadian North-West Territories, 1870-97. XIII, 789. 

THOMAS, Lyell Jay Jr. A heparin-like blood anticoagulant 
from surf clams. XIII, 173. 

THOMAS, M. George. The luminous web: a critical survey 
of the poetry of Mrs. Sarojini Naidu. XIII, 814. 

THOMAS, Norman William. The extension of the reformatsky 
reaction to new types of compounds. XIII, 478. 

THOMAS, Ruth Beatrice. Reproduction in Pinus virginiana 
Miller. XIII, 9. 

THOMPSON, Donald Oscar. Creep of zinc single crystals. 
XI, 842. 

THOMPSON, Gerald Everett. The role and effect of private 
pensions in the American economy. XIII, 013. 





THOMPSON, Gerald Luther. Projective relations in modular 
lattices. XII, 828. 

THOMPSON, John Harold Jr. An investigation of the host- 
parasite relationship of Schistosoma mansoni. XIII, 275. 

THOMPSON, Ray. Counselor training in state supported Negro 
colleges and universities in states with dual educational 
systems. XIII, 703. 

THOMPSON, Robert Q. Pyridoxine intake and thio amino acid 
metabolism in the rat. P.S. XV, 54. 

THOMPSON, Wilbur Richard. The measurement of industry 
locational patterns. XIII, 695. 

THOMSON, Keith Westhead. The dairy industry of England 
and Wales since the establishment of the Milk Marketing 
Board. XIII, 1153. 

THORNBURG, Wayne Richard. Ultraviolet microspectroscopy 
of biological materials. XIII, 110. 

THRELKELD, James LeRoy. Solar energy as a potential heat 
source for the heat pump. XIII, 748. 

THURMAN, A. L. Jr. A rhetorical criticism of the speaking 
of Joseph Wingate Folk. XIII, 1306. 

THURSTON, John Ross. An empirical investigation of the 
loss of spelling ability in dysphasics. XII, 881. 

TILLMAN, Allen Douglas. The utilization of ammoniated 
industrial by-products and urea by sheep. P.S. XV, 95. 

TILROE, Dexter George. Holding power in the six-year sec- 
ondary schools of New York State. XIII, 62. 

TINGLEY, Arnold Jackson. A generalization of the Poisson 
formula for the solution of the heat flow equation. XIII, 239. 

TINKHAM, Robert Alan. Design in industrial arts: a study 
of creative modern design as it relates to the teaching of 
industrial arts. XIII, 195. 

TIO, Marco Antonio. Photoperiodic responses of sugar cane 
in Puerto Rico. P.S. XV, 110. 

TIOMNO, Jayme. Theories of neutrino and the double beta 
decay. XIII, 573. 

TOLES, Caesar Francis. Regionalism in southern higher 
education. XIII, 713. 

TOMASINI, Wallace John. The social and economic position 
of the Florentine artist in the fifteenth century. XII, 770. 

TOMS, DeElla Victoria. The intellectual and literary back- 
ground of Francis Daniel Pastorius. XIII, 1199. 

TOONG, Tau-Yi. The laminar boundary layer of a steady, 
compressible flow in the entrance region of a tube. 

M.I.T. 51/52, 117. 

TORCHIANA, Donald Thornhill. W. B. Yeats’ literary use 
of certain Anglo-Irish Augustans. XII, 815. 

TORGERSON, Warren Stanley. A theoretical and empirical 
investigation of multidimensional scaling. XIII, 602. 

TOWNE, Ruth Warner. The public career of William Joel 
Stone. XII, 956. 

TOWNES, Dannie Starr. A study of pre-service preparation 
and in-service needs of the social studies teachers in the 
Virginia secondary schools for Negroes. P.S. XV, 398. 

TREASE, Billy David. Jose Joaquin De Mora: a Spaniard 
abroad. XIII, 394. 

TRICKETT, Joseph Marshall. A synthesis of the philosophies 
and concepts of staff in the organization of business, govern- 
ment, and education. XIII, 709. 

TRIMBLE, Russell Fay Jr. The ammination of cis- and trans- 
dichlorobis (ethylenediamine) cobalt (III) chloride, and the 
accompanying Walden inversion in the case of the cis com- 
pound. M.I.T. 51/52, 51. 

TRISTRAM, Edward Wells. The reaction of phenylhydrazine 
withai-haloacetophenones. XIII, 18. 

TROTTER, William David. A study of the severity of the 
individual moments of stuttering under the conditions of 
successive readings of the same material. XIII, 891. 

TRUESDALE, John Cushman. Measurement of athletic 
intelligence. XIII, 351. 

TRYON, Katharine. Root tumors on Nicotiana affinis 
T. Moore induced by a culture medium, and the establish- 
ment of tumor tissue cultures. XIII, 649. 

TSAI, William Wei-Lin. China’s foreign exchange position 
and export trade to the United States, 1937-1948. 

XIII, 687. 











AUTHOR INDEX 


TSAO, Eu-Phang. The preparation of analogs of demerol, 
amidone and isoamidone and the reaction of certain 
nitriles with Grignard reagents. XIII, 670. 

TSOUDEROS, John Emmanuel. The formalization process 
of the social structure in voluntary associations. 

XIII, 1293. 

TU, Lien-Yueh. Measured amplitude distribution of noise 
voltages. P.S. XV, 566. 

TULASIEWICZ, Jan Bruno. Northern Rhodesia and its de- 
velopment plan. XIII, 682. 

TULLY, Glover Emerson. Characteristics of recipients 
and non-recipients of financial aid at Florida State Univer- 
sity. XIII, 1054. 

TULPULE, Shrikrishna Hari. A study of pleiotropic genes 
in Zea mays L. XII, 10. 

TUNG, Hsi Hsin. The interaction of top chords and transverse 
frames in pony-truss bridges. XIII, 742. 

TURNBULL, Robert George. An examination of C.D. Broad’s 
moral philosophy. XIII, 243. 

TWEEDELL, Kenyon Stanley. Transfer of an amphibian renal 
tumor into alien species, kindred races and hybrids. 

XIII, 1316. 

TYLER, George William. The experimental evaluation of 
definite integrals. XIII, 1215. 

TYLER, Varro Eugene Jr. The biosynthesis of tryptophan 
by Claviceps purpurea. XIII, 973. 

TYSON, Ivernia May. Factors contributing to the effective- 
ness of the corrected test in spelling. XII, 357. 








U 


ULBRICH, Armand Henry. The trend toward religion in 
the modern American novel, 1925 to 1951. XIII, 395. 

ULLAH, Sana. Factors affecting persistency of milk 
production in dairy cattle. XII, 145. 

UPCHURCH, William Joseph. An experimental study of 
the chemical factors in cation exchange between root 
surfaces and nutrient media. XII, 945. 


V 


VALADE, Lawrence H. J. The invariancy, validity, and 
reliability of a ratio of measures of complex over simple 
performance. XIII, 1055. 

VAN ATTA, Robert E. Polarographic behavior of organic 
compounds. P.S. XV, 257. 

VAN BROCKLIN, Ralph Merton. The movement for the 
conservation of natural resources in the United States 
before 1901. XIII, 381. 

VANDERHOOF, Frank Marshall. Theologico-Political Treatise 
by Benedict de Spinoza; translated with introduction and 
notes. XIII, 104. 

VANDER SLUIS, Kenneth Leroy. (see Ruth, Ralph Powers) 

VAN DEUSEN, L. Marshall Jr. J. E. Spingarn and American 
criticism. XIII, 235. 

VAN DEVENTER, Herbert C. An evaluation of the effects of 
the core program upon those graduates majoring in the 
social sciences at the State University of Iowa. (1950-52). 
XI, 1055. 

VAN DILLA, Marvin Albert. The dosimetry of X-rays and 





gamma-rays with liquid-filled ion chambers. M.I.T. 51/52, 165. 


VAN DOREN, John. Society and solitude: Americans in 
England in the nineteenth century. XIII, 381. 

VAN SICLEN, Dewitt Clinton. Fossil organic reefs of a West 
Texas area. XIII, 541. 

VAN UITERT, LeGrand Gerard. The solution stabilities of 
chelate compounds. P.S. XV, 262. 

VAN WHY, John B. An experimental study to determine the 
effect of warming-up on golf performance. XIII, 345. 

VARIMBI, Joseph. The conductance of alkali metals in the 
amines; techniques and stability factors. XII, 678. 

VARZANDAH, Massoud. Resistance to insecticides as a 
factor influencing the life cycle of the house fly Musca 
domestica L. XII, 1317. 

VATTER, Paul A. The structure of retail trade by size of 
store: an analysis of 1948 census data. XII, 186. 


1355 


VEATCH, Jeannette. An experimental study of the relation 
of a program of specific creative activities to group 
acceptance, emotional needs, and academic achievement. 
XIII, 1056. 

VERNON, Robert Carey. X-ray crystal structure determina- 
tion of LiNH4C4H40g-H20 and LiRbC4H40g-H90. P.S., 

XV, 535. 

VILLAREJO, Oscar Milton. Lope de Vega and the Elizabethan 
and Jacobean drama. XIII, 816. 

VILLEGAS, Francisco. Glosario del argot costarricense. 
XIII, 383. 

VINES, Kenneth Nelson. The role of the Federal Council of 
the Churches of Christ in America in the formation of 
American national policy. XII, 861. 

Von BORSTEL, Robert Carsten. Some aspects of chemical 
mutagenesis in Habrobracon juglandis Ashmead and Sciara 
coprophila Lintner. XIII, 158. 

VRIEZE, Jack W. An experimental study of occupation and 
its influence on audience response in the theatre. XII, 453. 








W 


WACHNER, Clarence William. An evaluation of a supervisor’s 
use of three techniques designed to facilitate further im- 
provement of a general language program. XIII, 63. 

WACHTL, Carl. Part I; The synthesis of some N-phenyl- 
acetyl derivatives of amino acids and dipeptides and related 
compounds as possible inhibitors of dental caries. Part II: 
A quantitative study of the permeability of human teeth. 
XI, 973. 

WAGGONER, Deward Ernest. The use of vital statistics in the 
estimation of postcensal population characteristics in the 
United States. XIII, 767. 

WAGO, Helen. An analysis of the expressed attitudes of 
registered professional nurses toward tuberculosis nursing. 
XII, 1164. 

WAHL, Arthur. The effect of absorbed oxygen and nitrogen 
on the thermionic emission from zirconium. XIII, 533. 

WAHLIG, Charles Frederick Jr. The investigation of the oxy- 
gen pressure dependence of the electrical properties of 
sintered zinc oxide at high temperatures. XII, 247. 

WAIT, Clifford V. A study of audio-visual programs in 
selected teachers colleges in the United States for the 
purpose of identifying and describing some effective admin- 
istrative patterns. XIII, 1108. 

WAKEFIELD, Nelson Dowell. The historical development of 
the certification of accounting statements in the United 
States. XIII, 30. 

WALD, Robert Martin. A psycho-educational study of top- 
level business and industrial executives. XIII, 1096. 

WALDORF, Norman Omar. The hapax legomena in the old 
English vocabulary: a study based upon the Bosworth- 
Toller dictionary. XIII, 558. . 

WALKER, Eleanor Myrtle. Diderot’s Reve de d'Alembert: 
the literary and the scientific imagination. XIII, 396. 

WALKER, Hallam. Balzac on artistic creation. XII, 396. 

WALKER, Philip Leroy Jr. Some factors affecting the mechan- 
ism of the carbon-carbon dioxide reaction. P.S. XV, 445. 

WALKER, Robert Winn. The vibrational spectra and struc- 
tures of the dimers of cyclodctatetraene. M.I.T 51/32, 51. 

WALKER, Wanda Hollingsworth. A study of pupil participa- 
tion costs in the public secondary schools of Arkansas. 
XIII, 200. 

WALTER, William Goff. A study of microbial activities in 
the ovine rumen. XIII, 154. 

WAMSLEY, Welcome Willard. Heat transfer in fluidized 
beds: effectiveness of gas-solid contact. XIII, 1129. 

WANG, Cheng. The Kuomintang: a sociological study of 
demoralization. XIII, 608. 

WANG, Chih-yi. I. Polynomial approximations to solutions 
of variational problems in the complex domain, II. On the 
mean convergence of the mapping functions in conformal 
mapping of regions bounded by “nearly smooth” curves. 
XIII, 828. 

WANG, Ming Yuen. Effect of lignin on soil properties and 
plant growth. XIII, 620. 











1356 


WARD, Douglas Sharp. An approach to education for world 
understanding. XIII, 1057. 

WARD, John William. Andrew Jackson: symbol for an age 
(1815-1845). XIII, 1176. 

WARD, William David. An investigation of the predictability 
of academic success of the A.C.E. and certain factors 
measured by the Johnson Temperament Analysis. XIII, 518. 

WARNER, Frederic C. Operations research applied to some 
problems in education. XIII, 564. 

WARREN, Sol L. The vocational rehabilitation of the tubercu- 
lous: a comparative analysis and evaluation of the services 
provided by a state agency. XIII, 63. 

WARRINGTON, Willard Glade. The efficiency of the Q-sort and 
other test designs for measuring the similarity between 
persons. XIII, 64. 

WASLEY, Ruth Ellen. An analysis of the reactions of selected 
modern foreign language professional journals to changing 
emphases in the teaching of French and Spanish in the public 
high schools between 1924 and 1942. XIII, 1200. 

WATKINS, Peter Haynes. The oxygen uptake by Pseudomonas 
fluorescens on glucose, <ylose, arabinose and acetate under 
varying conditions of substrate concentration and environ- 
mental temperature. XIII, 1130. 

WATLAND, Charles Dunton. The literary education of Rubén 
Dario: an examination of the extent and nature of his lit- 
erary culture to the period of Azul (1888). XIII, 1201. 

WATSON, Dorothy Jeanne. Some social psychological cor- 
relates of personality: a study of the usefulness of psycho- 
analytic theory in predicting to social behavior. XIII, 447. 

WATSON, Hugh Alexander. Investigation of the F!9 (d,p) 

F90 and F!9 (d,a) O!7 reactions. M.I.T. 51/52, 166. 

WATSON, Linvill Fielding. Northern Ibo social stratification 
and acculturation. XIII, 152. 

WAY, Harrison Hedley. The relationship between forced 
choice scores and differentiated response scores on the 
Kuder Preference Record-Vocational. XIII, 1097. 

WEAVER, Charles Edward. Mineralogy and petrology of 
some Paleozoic clays from Central Pennsylvania. 

P.S. XV, 491. 

WEBB, Frank Ernest. An ecological study of the larch 
casebearer, Coleophora laricella Hbn. (Lepidoptera: Cole- 
ophoridae). XIII, 615. 

WEBB, Howard William,Jr. Ring Lardner’s conflict and 
reconciliation with American society. XIII, 1202. 

WEBER, Charles William. Solubility and solubility products 
of the zinc salts of 8-quinolinol and some derivatives. 

XIII, 664. 

WEBSTER, John Cross. Pitch shifts as they relate to hearing 
losses caused by simultaneous masking. XIII, 891. 

WEDDELL, James Blount. Cross-section and angular 
distribution of Li°(n,o)H°. XII, 1233. 

WEIL, Edward David. I. Structure of polymethyl o -halo- 
acrylates. II. Structure of polysulfones. XIII, 994. 

WEIL, Nicholas Andrew. The effect of biaxial stress on the 
strength and flow characteristics of copper and welded 
copper joints. XIII, 73. 

WEINBERG, Elliot Hillel. The creep of zinc single crystals 
under direct shear. XIII, 417. 

WEINBERG, Harry Leon. A general semantics analysis of 
the Lysenko controversy and its ideological foundations. 
XIII, 1307. 

WEINBERG, Louis. New synthesis procedures for realizing 











transfer functions of RLC- and RC-networks. M.I.T. 51/52, 90. 


WEINDLING, Salo. Stefan George als Ubersetzer Baudelaires. 
XII, 235. 

WEINER, Jerome Harris. A mathematical investigation of the 
solidification of metals. XIII, 102. 

WEISS, Lionel. On the use of moments in approximating 
distribution functions and expectations. XIII, 407. 

WEISS, Malcolm Pickett. The stratigraphy and strati- 
graphic paleontology of the Upper Middle Ordovician rocks 
of Fillmore County, Minnesota. XIII, 761. 

WELBY, Charles William. The occurrence of the alkali 
metals in some modern sediments. M.I.T. 51/52, 104. 

WELSH, James Paisley. A population study of Yellowstone 
blackspotted trout (Salmo clarkii lewisi Girard). 

XIII, 276. 





AUTHOR INDEX 


WENZLAU, Thomas Eugene. Canadian postwar monetary 
policy 1946-1951. XIII, 1024. 

WERNTZ, John D. An experimental and theoretical analysis 
of place learning. XIII, 892. 

WESSON, James Robert. Finite plane projective geometries. 
XII, 829. 

WEST, Leonard Jordan. Practice sets toward speed and 
accuracy in a skill-building program in elementary type- 
writing. XII, 355. 

WEST, Robert Francis. Diffusion in binary liquid systems. 
XII, 1131. 

WEXLER, Bernard Carl. Adrenal ascorbic acid changes 
in the golden hamster. XII, 150. 

WEXLER, Herman. Polythioethers from conjugated sys- 
tems. XII, 314. 

WHALEN, Richard Earle Jr. Effectiveness of elected and 
appointed school board members. XIII, 1074. 

WHALEY, Robert Franklin. A study of school expenditures 
of pupils in selected Missouri public secondary schools. 
XIII, 1058. 

WHARTON, Lyle Harrison. Effect of stress-produced 
anxiety on Rorschach, Draw-A-Person, and Visual 
Retention Test Performance. XIII, 1268. 

WHARTON, William Polk. Picture-forming words and read- 
ibility of college history tests. XIII, 65. 

WHEAT, Joe Ben. A study of the Mogollon culture prior to 
A.D. 1000. XII, 626. 

WHEELON, Albert Dewell. Single and double production of 
charged pi-mesons in the collision of nucleons and heavy 
nuclei. M.I.T. 51/52, 167. 

WHITE, Benjamin Ward. Visual and auditory closure. 

XIII, 443. 

WHITE, James Rushton. The homogeneous decomposition 
of nitric acid vapor at low pressures. XIII, 678. 

WHITE, Rex Harry, Jr. An investigation of the effects of 
extreme low temperatures upon cold starting of spark 
ignition engines using standard gasoline. XII, 368. 

WHITE, Robert T. An analysis of the function of a secondary 
reinforcing stimulus in a serial learning situation. 

XII, 443. 

WHITING, Allen Suess. Soviet policy in China: 1917-1924. 
XI, 426. | 

WHITING, Joseph Frank. An experimental investigation 
of the influence of field conditions on verbalizations. 

XI, 892. 

WHITMAN, Dana Wallis. The catalysis of the reaction 
between iodine and sodium azide by sulfhydryl groups. 
XIII, 21. 

WHITMAN, Robert Van Duyne. Flexural-torsional buckling 
of eccentrically loaded columns. M.I.T. 51/52, 66. 

WHITWORTH, Kernan Bradley, Jr. A study of Voltaire’s thought 
and expression in Le Crocheteur Borgne and Zadig. 

XII, 397. 

WIBERG, Kenneth Berle. A stereochemical study of methyl- 
ethylisobutylacetic acid. XIII, 18. 

WIDMER, Kemble. The geology of the Hermitage Bay Area 
Newfoundland. XIII, 541. 

WIEDEMAN, Mary Purcell. The mechanisms of reactivity 
and supersensitivity of normal and denervated vascular 
structures toward humoral transmitters. XIII, 857. 

WIESE, Allen Franklin. The phytotoxicity of isopropyl n- 
phenyi carbamate and related compounds on wild oats 
(Avena fatua)and their selective action on several crop 
plants. XIII, 619. 

WILCOX, Elba Jack. The conforming behavior of the author- 
itarian adolescent. XIII, 439. 

WILHELM, John F. The cultural image of the salesman in 
four leading American periodicals 1898 to 1914. XIII, 1289. 

WILKINSON, Rachel Elizabeth Diggs. The determination of 
goals for alumni relations in the colleges for Negroes in 
North Carolina. XIII, 66. 

WILKINSON, Raymond George. The synthesis of substances 
related to steroids. XIII, 301. 

WILLIAMS, Chester Arthur, Jr. Experience and retrospective 
rating plans. XII, 328. 

WILLIAMS, Edwin Thomas. The prediction, measurement, 
and correlation of binary vapor-liquid equilibria. P.S., 
XV, 141. 











AUTHOR INDEX 


WILLIAMS, Forrest V. The effect of structure on the 
catalytic reactivity of amines. XIII, 1008. 

WILLIAMS, Frederick DeForrest. The career of J.F.H. 
Claiborne, states’ rights unionist. XII, 789. 

WILLIAMS, Hazel Browne. A semantic study of some 
current, pejoratively regarded language symbols involving 
Negroes in the United States. XIII, 559. 

WILLIAMS, Helen V. A study for the purpose of creating a 
handbook for teachers who may wish to use puppetry as an 
activity in elementary grades (kindergarten - eighth grade). 
P.S. XV, 405. 

WILLIAMS, Homer Robert. New approaches to the synthesis 
of pyridoxin. XII, 479. 

WILLIAMS, John Kendall. Synthesis of some potential 
tryptophan antagonists. XIII, 995. 

WILLIAMS, Johnetta King. The development of the processes 
of curriculum improvement in the Negro schools of 
Chattanooga, Tennessee: a critical analysis and appraisal 
of the processes of curriculum improvement and their 
development in the Negro schools of Chattanooga, Tennessee. 
XIII, 67. 

WILLIAMS, Norman Charles. Wall rock alteration, Mayflower 
Mine, Park City, Utah. XII, 373. 

WILLIAMS, Robert John. Attitude dimensions in public 
opinion questionnaire material. XIII, 440. 

WILLIS, George Lewis. The administration of alcoholic 
beverage control in Indiana. XIII, 1245. 

WILLS, Bernt Lloyd. Land utilization in the North Central Area 
of Puerto Rico-Bayam6n to Vega Baja. XIII, 1154. 

WILNER, Jacob. A study of the effects of desiccation and low 

' temperatures on the extent of winter injury to certain woody 
plants. XIII, 150. 

WILSON, Quintus Charles. Joseph Albert Wheelock: a study 
of his life and of the impact of his editorial direction in 
St. Paul, Minnesota and the Northwest. XIII, 790. 

WILSON, Russell Howard. A study of the pathologic physiology 
of chronic diffuse pulmonary emphysema. XIII, 1160. 

WILSON, Victor Joseph. Neuromuscular transmission in the 
cockroach, Periplaneta americana L. XIII, 1238. 

WINBURNE, John Newton. Word and phrase paces in 
current American English. XIII, 400. 

WINDELL, George Gordon. Catholic opposition ws the 
unification of Germany, 1866-1871. XIII, 1177. 

WINGER, Howard Woodrow. Regulations relating to the book 
trade in London from 1357 to 1586. XIII, 401. 

WININGER, Darrell E. The history and administration of the 
Kansas permanent school fund. C.S. (Field Study No. 1). 
XIV, 103. 

WINTERBOTTOM, Marian Ruth. The relation of childhood 
training in independence to achievement motivation. 

XIII, 440. 

WINTERSCHEID, Loren C. The cytology of mitochondria 
and nuclei in mycobacteria. XIII, 155. 

WISHER, Peter R. Modern dance for men: a manual for 
male teachers of physical education. P.S. XV, 410. 

WISMAN, Everett L. The influence of antibiotic supplementa- 
tion on broiler diets. P.S. XV, 542. 

WISNER, Robert Joel. Rings with given module. XII, 830. 

WISNIEWSKI, Henry Joseph. Histochemical study of the 
Negri body of rabies. XIII, 284. 

WIT, Daniel. Ideology and French foreign policy: 1919-1948. 
XIII, 579. 

WITMER, Emmett Atlee. Investigation of the laminar boundary 
layer by integral methods. M.I.T. 51/52, 5. 

WITTER, Lloyd David. Studies on the hydrogenase activity 
and on the metabolism of pyruvic acid in Micrococcus 
lactilyticus. XIII, 954. 

WITTLINGER, Carlton O. Early manufacturing in Lancaster 
County, Pennsylvania, 1710-1840. XIII, 225. 

WOERNER, Dale Earl. Electrometric end point detection in 
alkaline permanganate and hypochlorite titrations. XII, 976. 

WOLFE, Ralph Stoner. Cofactors and hydrogen acceptors 
of the phosphoroclastic reaction of Clostridium butyricum. 
XIII, 659. 

WOLFE, Warren Jerrold. Humanitarianism in French litera- 
ture of the eighteenth century. XIII, 556. 














1357 


WOLFF, Renate Christine. Currents in naturalistic English 
fiction, 1880-1900: with special emphasis on “Mark 
Rutherford.” XII, 398. 

WOLFF, Wirt McCoy. An investigation of the concept of 
certainty in human behavior. XII, 893. 

WONDER, John Paul. Literary and intellectual trends in 
contemporary Spain. XIII, 556. 

WOOD, Donald Wilbur. A study of noncorrodible electrodes. 
XIII, 362. 

WOOD, Henderson Kingsberry. Some factors affecting 
delayed separation of conjugants in Paramecium 
aurelia. XIII, 639. 

WOODBRIDGE, Casper Ligon. Refraction of plane shock 
waves ata plane boundary between two gaseous media. 
P.S. XV, 540. 

WOODRUFF, Clarence Merrill. The relative activities of 
cations in Putnam Clay. XIII, 942. 

WOODS, Walter Abner. Visual form-space manipulation 
and its relation to art participation. XIII, 129. 

WOODWARD, Ray Roberts. An analysis of the relationships 
between pre-slaughter and post-slaughter evaluations of 
beef cattle. XIII, 939. 

WOOLF, James Dudley. Sir Edmund Gosse: a biographical 
and interpretive study. XIII, 1203. 

WORK, Clyde Everette. A study of the behavior of metals 
under a biaxial state of stress as influenced by temper- 
ature and rate of strain. XIII, 74. 

WORRELL, Albert Cadwallader. Optimum intensity of 
forest land use on a regional basis with application to a 
portion of the Georgia Piedmont. XIII, 616. 

WORSTALL, Charles Mahlon. Ultracentrifugal studies of 
methyl starch. XIII, 19. 

WORTHINGTON, Mabel Parker. Don Juan: theme and 
development in the nineteenth century. XIII, 399. 

WRIGHT, John McMaster. An investigation into the biology 
and control of the carrot weevil, Listronotus oregonensis 
(LeConte). XTII, 1318. 

WRIGHT, Maurice Morgan. Catalytic activation of the 
carbon-hydrogen bond. XIII, 484. 

WRIGHT, Ralph William. A study of the felt needs of 
freshman college students. XIII, 1122. 

WU, Helen Lun Chen. The relation between the nature of 
the dietary protein and the production of experimental 
alcaptonuria in the white rat. XIII, 659. 

WU, Tze-Sun. Effect of small initial irregularities on the 
strength of cylindrical shells. XIII, 74. 

WUNCH, William Stuart. The reproduction of an arbitrary 
function of time by discontinuous control. XIII, 751. 











Y 


YANUCK, Julius. The fugitive slave law and the constitu- 
tion. XIII, 381. 

YARNELL, John Leonard. Determination of the cross sec- 
tion for the production of protons by the deuteron bom- 
bardment of He® as a function of proton angle and deuteron 
energy. XIII, 246. 

YAWALKAR, Keshao Shrawan. Performance of birdsfoot 
trefoil alone and in competition with other species in 
pastures. XIII, 943. 

YEH, Victor Chang-Ming. The study of transients in linear 
feedback systems by conformal mapping and the general- 
ized root-locus method. M.I.T. 51/52, 118. 

YERBURY, Grace Helen. Styles and schools of art-song in 
America (1720-1850). XII, 1219. 

YOSS, Kenneth Myron. Photometric and spectrophotometric 
techniques for the Curtis Schmidt telescope. XIII, 281. 
YOUMANS, Elmer Grant. An appraisal of the social factors 
in the work attitudes and interests of a representative 

sample of twelfth grade Michigan boys. XIII, 608. 

YOUNG, Duane Eugene. Ecological considerations in the 
extinction of the passenger pigeon (Ectopistes migratorius), 
heath hen (Tympanuchus cupido cupido) and the Eskimo 
curlew (Numenius borealis). XIII, 616. 

YOUNG, Harrison Hurst, Jr. Kinetic measurements ina 
continuously flowing stirred reactor: the alkaline brom- 
ination of acetone. XIII, 20. 














1358 AUTHOR INDEX 


YOUNG, James Arthur,Jr. Ferromagnetic resonance in 
metals. XII, 1230. 

YOUNG, Joseph Hooker. The relationship between variation 
of opinion on selected ecor ..c issues and certain personal 
factors among some of the members of four major occupa- 
tional groups in the State of Florida in 1949. XIII, 1021. 

YOUNG, Kenneth E. Who can and should go to what kind of 
college? XIII, 735. 

YOUNG, Olive Graves. Rate of learning in relation to 
spacing of practice periods in selected physical education 
activities. XIII, 1085. 

YOUNG, Robert Lyle. Convective heat transfer from a rotating 
disk. XIII, 1143. 

YUAN, Chao-Ying. Naturally occurring fat acids and their 
derivatives. VI. Preparation and physical and chemical 
characterization of elaidic acid, methyl elaidate and ethyl 
elaidate. P.S. XV, 58. 


Z 


ZAHLER, Roland Edgar. Aromatic electrophilic substitution 
by hydrogen: PartI. Acid-catalyzed decarbonylation of 
aromatic aldehydes Part II. Acid-catalyzed decarboxy- 
lation of methoxybenzoic acids. XIII, 480. 

ZABFORSKY, Metta Moudy. Development and appraisal of pro- 
cedures and materials for building consensus in regard to 
family living programs. XII, 67. 

ZEICHNER, Abraham M. Psychosexual identification and 
conception of sexual role in paranoid schizophrenia. 

XIII, 593. 


ZELL, La Roy William. Effects of ultracentrifugation on 
seed germination and seedling development. XIII, 293. 

ZENTNER, Henry. Primary group affiliation and institutional 
group morale: a study in institutional group dynamics. 

XII, 900. 

ZENTZ, William Maxwell. The economic effects of forced 
geographic integration of electric utility holding companies. 
XIII, 324. 

ZIEVE, Leslie. Part I. The incidence of residuals of viral 
hepatitis. Part II. An evaluation of factors influencing 
the discriminative effectiveness of a group of liver function 
tests. XIII, 374. 

ZIMMERING, Stanley. Crossing over and disjunction ina 
translocation in Drosophila melanogaster. XIII, 1318. 

ZIMMERMANN, Bernard. A study of endocrine factors 
related to electrolyte balance in the postoperative surgical 
patient. XIII, 1164. 

ZIMNY, George Henry. The effects of certain techniques 
of inducing motivation upon a learning and a performance 
task. XIII, 1253. 

ZINK, Robert Edwin. Direct unions of measure spaces. 

XIII, 1216. 

ZOBRIST, Benedict Karl. Edward Price Bell and the develop- 
ment of the foreign news service of The Chicago Daily News. 
XIII, 1178. Jac 

ZUDICK, Leonard Lewis. A comparative study of the group 
characteristics of second, fifth and eighth grade students 
as revealed by social choice patterns. XIII, 519. 











SUBJECT INDEX 


AGRICULTURAL AND BIOLOGICAL CHEMISTRY 


ACKERMAN, Bernard. Naturally occurring fat acids and their 
derivatives, III. Vapor pressures and refractive indices of 
the binary mixtures: (a) methyl caprylate-methyl caprate, 
(b) methyl palmitate-methyl stearate, (c) methyl stearate- 
methyl oleate. (P.S. XV) 1. 

BARNES, John R. The blood chemistry of Newcastle disease 
in poultry. (P.S. XV) 5. 

BAVISOTTO, Vincent Stephen. The properties of peroxidizing 
substances in extracts of pork adipose tissue. (P.S. XV) 9. 

BOUCHAL, Alexander W. Naturally occurring fat acids and 
their derivatives, V. Evaluation of saponification equivalent, 
refractive index, density, and viscosity as quantitative 
methods for the determination of the individual components 
of several known mixtures of fat acid methyl esters. (P.S. 
XV) 14. 

COWAN, Robert Lee. Nutritive evaluation of some grass- 
legume mixtures. (P.S. XV) 18. 

FEINBERG, Leonard J. Tryptophan content of rat tissues as 
influenced by tryptophan intake. (P.S. XV) 22. 

KIRSHNER, Norman. Studies of the specificity of cathepsin 
III (leucine aminopeptidase). (P.S. XV) 26. 

MADDY, Kenneth Hilton. The utilization of amino acids by the 
rat. (P.S. XV) 30. 

MOREHOUSE, Alpha L. Influence of age and of sex of the 
albino rat on hepatic ascorbic acid. (P.S. XV) 35. 

SIMMONS, Thomas Carl. Preparation and some physical 
characteristics of (A) methylhexyl ether, ethylhexy] ether, 
and butylhexyl ether (B) methylamyl ketone, ethylamyl 
ketone, and propylamyl ketone. (P.S. XV) 39. 

SMITH, Cornelius P. The preparation and analysis of the 
nucleic acid of Micrococcus lysodeikticus. (P.S. XV) 42. 

SOLLIN, Ingmar. Naturally occurring fat acids and their 
derivatives, IV. Densities and viscosities of the binary 
mixtures: (a) methyl caprylate and methyl caprate; 

(b) methyl palmitate and methyl stearate; (c) methyl stearate 
and methyl oleate. (P.S. XV) 49. 

THOMPSON, Robert Q. Pyridoxine intake and thio amino 
‘acid metabolism in the rat. (P.S. XV) 54. 

YUAN, Chao-Ying. Naturally occurring fat acids and their 
derivatives, VI. Preparation and physical and chemical 
characterization of elaidic acid, methyl elaidate and ethyl 
elaidate. (P.S. XV) 58. 





AGRICULTURE 
General 


CARTER, Hazo William, Sr. A study of winter wheat (Triticum 





vulgare) and cheat (Bromus secalinus) when grown alone and 
when grown in combination at different populations. XIII, 1. 

CUNNINGHAM, Clyde Roy. Marketing the Missouri tomato 
crop. XIII, 927. 

DAY, Lee Monroe. Comparative efficiency of farm operations 
under alternative leasing systems. XIII, 928. 

GRAY, III, Clarence C. A study of the phosphorus supplying 
powers of come Michigan soils. XIII, 143. 

HUMPHRYS, Clifford R. The evaluation of physical factors in 
relation to land use: A study of Gogebic and Ontonagon 
Counties, Michigan. XIII, 143. 

LYLE, James Albert. A comparative study of Sclerotium 
rolfsii Sacc. and Sclerotium delphinii Welch. XIII, 611. 

NELSON, Harvard Glen. A study of the lipolytic enzymes of 
raw skim milk and separator slime. XIII, 144. 

PIERCE, Walter Henry. Opportunities for economic adjust- 
ments in farming systems, Central Coastal Plain, North 
Carolina, with particular reference to small tobacco farms, 
Wilson County. XIII, 928. 

PLAXICO, James Samuel. An economic analysis of intensive 
forage systems. XIII, 929. 

STRATTON, Paul O. The comparative effectiveness of selec- 














tion in swine before and after testing their progeny. XIII, 145. 


1359 


ULLAH, Sana. Factors affecting persistency of milk production 
in dairy cattle. XIII, 145. 


Animal culture 


ARTHAUD, Raymond Louis. Live animal scores and split 
carcass measurements as indicators of carcass value in 
Swine. XIII, 930. 

BERG, Robert William. Some relationships of several body 
measurements to meat yield and reproductive performance 
in turkeys. XIII, 459. 

BRANT, John W. A. Morphology and albumin secretion of the 
avian oviduct as controlled by sex hormones. XIII, 277. 

CHAI, Chen Kang. The relative importance of genetic and 
environmental factors on the butterfat production of Holstein- 
Friesian cattle. XIII, 611. 

CLONINGER, William Homer. Study of composition of Missouri 
grown roughages. XIII, 930. 

DALE, Homer Eldon. Changes in the acid-base balance in the 
blood of dairy cows with increasing thermal stress. XIII, 931. 

DILLARD, Emmett Urcey. Heritabilities of egg and meat 
production qualities and their genetic and environmental 
relationships in New Hampshire pullets. XIII, 932. 

ELLIOTT, Joseph Robert. The mammary gland spreading 
factor. XIII, 932. 

FAUSCH, Homer David. A study of the relationship between 
inbreeding and variability in the Minnesota No. 1 and No. 2 
Swine. XIII, 612. 

FOREMAN, Charles Frederick. The effect of carbohydrate 
feeding levels on the digestibility of roughages by dairy 
cattle. XIII, 933. 

GHOLSON, James Harry. The influence of certain environ- 
mental factors on Streptococcus agalactiae isolated from 
active cases of bovine mastitis. XIII, 933. 

GYLES, Nicholas Roy. Intended and actual selection for 
performance in purebred poultry. XIII, 934. 

HOLT, Leroy Henry. An appraisal of crossbreeding in farm 
animals. XIII, 934. 

HORN, Lindsey Hammond, Jr. A study of the effects of antibiotics 
upon the digestion of feed nutrients by yearling steers. 

XI, 935. 

KEANE, Kenneth William. Reproductive failure of rats on 
glyceryl trilaurate-containing diets and its prevention by 
certain natural fats. XIII, 278. 

PRASAD, Ram Baran. Estimates of the heritability of grease 
fleece weight and grade and the repeatability of grease 
fleece weight in sheep. XIII, 613. 

RAY, Maurice Lee. A study of the effects of mineral and vita- 
min supplements on the utilization of beef cattle rations 
containing urea. XIII, 936. 

RIVERA-BRENES, Luis. Economic aspects of roughage pro- 
duction and conservation in Puerto Rico. XIII, 6. 

SHEHATA, Osman. The effect of fat level of the diet on 
nitrogen and energy metabolism in the rat. XII, 278. 

STEWART, Robert Edwin. Some effects of radiation of the 
solar wavelengths on the reactions of animals at various 
environmental temperatures. XIII, 938. 

TALLMAN, Kenneth Lafayette. The adaptations and limitations 
of the ring test. XIII, 938. 

WOODWARD, Ray Roberts. An analysis of the relationships 
between pre-slaughter and post-slaughter evaluations of 
beef cattle. XIII, 939. 





Animal Nutrition 


TILLMAN, Allen Douglas. The utilization of ammoniated 
industrial by-products and urea by sheep. (P.S. XV) 95. 


Dairy Husbandry 


HUTTON, Jerry Thomas. The contribution of various serum 
protein fractions to certain heat-induced flavor defects of 
dried milk. (P.S. XV) 271. 





1360 


NESBITT, John Murray. The formation of methyl ketones 
during the ripening of blue cheese. (P.S. XV) 274. 

WISMAN, Everett L. The influence of antibiotic supplementa- 
tion on broiler diets. (P.S. XV) 542. 


Economics and Rural Sociology 


BIRD, Kermit M. An economic analysis of the frozen food 
locker industry in Pennsylvania, fiscal year 1949. (P.S. 
XV) 89. 


Forestry and Wild Life 


ANDREWS, Stuart Robinson. Western red rot of ponderosa 
pine. XIII, 940. 

DILS, Robert Earl. Changes in some vegetation, surface soil 
aud surface runoff characteristics of a watershed brought 
about by forest cutting and subsequent mountain farming. 
XIII, 146. 

HARGREAVES, Leon Abraham, Jr. The Georgia forestry com- 
mission — objectives, organization, policies and procedures. 
XIII, 614. 

SCHNEIDER, Arthur E. The management of county forest 
lands in Minnesota. XIII, 940. 

STEWART, Donald Martin. Factors affecting local control of 
white pine blister rust. XIII, 614. 

WEBB, Frank Ernest. An ecological study of the larch case- 
bearer, Coleophora laricella Hbn. (Lepidoptera: Coleo- 
phoridae). XIII, 615. 

WORRELL, Albert Cadwallader. Optimum intensity of forest 
land use on a regional basis with application to a portion of 
the Georgia Piedmont. XIII, 616. 

YOUNG, Duane Eugene. Ecological considerations in the ex- 
tinction of the Passenger pigeon (Ectopistes migratorius), 
Heath hen (Tympanuchus cupido cupido) and the Eskimo 
curlew (Numenius borealis). XIII, 616. 














Plant Culture 


AMIN, Fouad Yehia. A study of the influence of certain nutri- 
ents on the growth and flowering of Hyacinthus orientalis 
Linn. XIII, 1. 

BARRETT, Herbert Carroll. Black rot resistance in grapes. 
XII, 2. 

BISHOP, Robert Frederick. The effect of lime on the chemical 
composition of a Charlottetown fine sandy loam and the effect 
of several amendments on its content of water-soluble boron 
as shown by soil and plant analyses. XIII, 617. 

BROWN, Walter Nelson. Development morphology of pericarp 
blistering in sweet corn (Zea mays L.). XIII, 3. 

DENNETT, Robert Kingsley. The inheritance of shape index, 
locule number, and stem color in derivatives of a hybrid 
between Lycopersicon esculentum by Lycopersicon peru- 
vianum. (P.S. XV) 455. 

DIAZ-RIVERA, Angela Cristina A. The effect of freezing pres- 
ervation and storage on the vitamin C and total acidity con- 
tent and palatability of certain Puerto Rican fruits. 

(P.S. XV) 458. 

ENRIGHT, Leon John. Woody plants for landscape use in 
Northeastern United States. (P.S. XV) 460. 

HAMILTON, Richard Airth. Progeny studies with two solo 
papaya strains. XIII, 460. 

HELGASON, Sigurdur Bjorn. A study of genetic factors and 
techniques affecting cold-test performance in corn. XIII, 461. 

HONMA, Shigemi. Comparison of recurrent parent with 
different backcross generations in tomato. XIII, 618. 

JACKSON, Hezekiah. Some effects of maleic hydrazide on 
certain physiological responses of celery (Apium graveo- 
lens). XIII, 147. 

KINCH, Donald Miles. Physical factors affecting the germi- 
nation vitality of weed seeds. XIII, 461. 

LEASURE, John Keith. Some factors affecting grass-legume 
competition in swards. XillI, 941. 

MILLER, John David. Variability and inheritance of reaction 
of barley to certain races of stem rust. XII, 618. 

PATERSON, Donald Robert. Some effects of foliar sprays of 
maleic hydrazide on the post-harvest physiology of pota- 
toes, onions, and certain root crops. XIII, 147. 

















SUBJECT INDEX 


PETERSON, Ronald M. Breeding behavior of the strawberry 
with respect to time of blooming, time of ripening, and 
rate of fruit development. XIII, 462. 

PROEBSTING, Edward Louis, Jr. Leaf analysis and growth of 
Montmorency cherry trees (Prunus cerasus, L.) as influenced 
by solar radiation and intensity of nutrition. XII, 148. 

SKILES, Robert Lawrence. The strawberry viruses in Minne- 
sota. XIII, 149. 

TEUBNER, Frederick G., Jr. The induction of plant embryo 
abortion with naphthaleneacetic acid as a mechanism of 
hormone thinning of fruit. XIII, 942. 

WIESE, Allen Franklin. The phytotoxicity of isopropyl 
n-phenyl carbamate and related compounds on wild oats 
(Avena fatua) and their selective action on several crop 
plants. XIII, 619. 

WILNER, Jacob. A study of the effects of desiccation and low 
temperatures on the extent of winter injury to certain woody 
plants. XIII, 150. 

WOODRUFF, Clarence Merrill. The relative activities of 
cations in Putnam clay. XiIlI, 942. 

YAWALKAR, Keshao Shrawan. Performance of birdsfoot 
trefoil alone and in competition with other species in 
pastures. XIII, 943. 





Plant 


ALLEN, Ross Marvin. Verticillium wilt of cotton: Studies of 
possible seed transmission. XIII, 463. 


Pathology 


Soil Science 


REED, Lester Winfield. Biosynthesis in plants as influenced by 
the inorganic nutrient balance in the soil. XII, 944. 

UPCHURCH, William Joseph. An experimental study of the 
chemical factors in cation exchange between root surfaces 
and nutrient media. XIII, 945. 

WANG, Ming Yuen. Effect of lignin on soil properties and 
plant growth. XIII, 620. 


AGRONOMY 


HALTIWANGER, William Luther. The effect of temperature, 
incubation period, disease organisms, and cultural media on 
the germination of six corn hybrids. (P.S. XV) 60. 

HARPER, John Clinton II. Relationship of aerification, irriga- 
tion, and compaction to phosphorus penetration, root devel- 
opment, and population changes in a mixed turf of permanent 
grasses. (P.S. XV) 64. 

HARROD, James Edwin. The response of four corn hybrids to 
magnesium fertilization. (P.S. XV) 69. 

HORTON, James Henry, Jr. The release and fixation of po- 
tassium in fifteen Pennsylvania soils. (P.S. XV) 72. 

KUNZE, George William. The weathering of the micas and 
their role in potash fixation. (P.S. XV) 75. 

OLDEMEYER, Donald LeRoy. Methods of evaluating combining 
ability in orchardgrass, Dactylis glomerata L. (P.S. XV) 79. 

ROLFE, Bernard N. Pedogenic processes as indicated by the 
mineralogical study of 14 important soil profiles. (P.S. XV) 84. 





ANATOMY 


CORNWELL, Samuel Owen. Studies on reticuloendothelial 
function with colloidal gold. XIII, 946. 

FELDER, Davitt Alexander. Anatomical and clinical corre- 
lations of phlebography of the lower extremities. XII, 463. 

JOHNSON, Thomas N. The superior and inferior colliculi of 
the mole (Scalopus aquaticus Machrinus). XIII, 279. 

LHOTKA, John Francis, Jr. Aldehyde reactions in tissues in 
relation to the Feulgen technic. XIII, 946. 

ROSS, Muriel Dorothy Karp. The auditory pathway of the 
epileptic waltzing mouse. XIII, 621. 

SWIGART, Richard Hanawalt. Normal and denervated skeletal 
muscle, and connective tissue of mice studied by histochemi- 
cal and vital staining methods. XIII, 621. 

WEXLER, Bernard Carl. Adrenal ascorbic acid changes in 
the golden hamster. XIII, 150. 








SUBJECT INDEX 


ANTHROPOLOGY 


AMES, David Wason. Plural marriage among the Wolof in 
the Gambia: With a consideration of the problems of marital 
adjustment and patterned ways of resolving tensions. 

XIII, 622. 

CARPENTER, Edmund Snow. Intermediate periad influences 
in the Northeast. XIII, 623. z 

CORNELL, John Bilheimer. Matsunagi: The life and social 
organization of a Japanese mountain community. XIII, 623. 

DI PESO, Charles Corradino. The Sobaipuri Indians of the 
Upper San Pedro Valley, Southeastern Arizona. XIII, 947. 

ESCH, Lynd J. A study of the reliability of cultural eviden- 
ces for archaeological-ethnological cultural continuities in 

the Eastern United States. XIII, 624. 

HALLEY, Helen. A historical functional approach to the 
study of the Greek community of Tarpon Springs. XIII, 3. 

HARRIS, Marvin. Minas Velhas: A study of urbanism in the 
mountains of Eastern Brazil. XIII, 280. 

LANE, Barbara Savadkin. A comparative and analytic study 
of some aspects of Northwest Coast religion. XIII, 464. 

LANE, Robert Brockstedt. Cultural relations of the Chilcotin 
Indians of West Central British Columbia. XIII, 464. 

LEACOCK, Eleanor Burke. The Montagnais “hunting terri- 
tory” and the fur trade. XIII, 4. 

MANSFIELD, Portia. The Conchero dancers of Mexico. 

XIII, 625. 

NEWCOMB, William Wilmon, Jr. The culture and acculturation 
of the Delaware Indians. XIII, 625. 

NORRIS, Thomas Leonard. Decision-making in relation to 
property on a Costa Rican coffee estate. XIII, 151. 

WATSON, Linvill Fielding. Northern Ibo social stratification 
and acculturation. XIII, 152. 

WHEAT, Joe Ben. A study of the Mogollon culture prior to 
A.D. 1000. XIII, 626. 


ASTRONOMY 
COX, Arthur Nelson. A study of the galactic cluster NGC 2287. 


XIII, 948. 

LILLER, William. Photoelectric photometry of planetary 
nebulae. XIII, 627. 

MASON, Alvin Hughlett. A study in the range of solution of 
orbital elements of minor planet 534, Nassovia, for short 
arcs, by the method of Laplace. XIII, 153. 

YOSS, Kenneth Myron. Photometric and spectrophotometric 
techniques for the Curtis Schmidt telescope. XIII, 281. 


BACTERIOLOGY 


ALEGNANI, William Charles. Factors affecting the ratios of 
cases produced during the digestion of sludge. XIII, 5. 

ALONSO, Darwin. A comparative study of the metabolism of 
leucocytes from guinea pigs and rats. XIII, 281. 

BATTISTO, Jack Richard. A study of the effect of ultra- 
violet irradiation on immune rabbit serums and hyper- 
sensitive human serums. XIII, 628. 

BELL, Emily Jane. A physiological study of Chlamydomonas 
chlamydogama Bold. XIII, 628. 

BONILLA-SOTO, Orlando. Selective lysis of Brucella cultures 
by an obligate bacteria feeding amoeba. XIII, 282. 

BOZEMAN, Samuel Richmond. The physiology of the genus 
Bacillus. A study of the metabolism of certain members of 
the genus Baccillus in relation to their ability to ferment 
glucose, d- and l-arabinose. XIII, 949. 

CAMPBELL, Allan McCulloch. The quantitative aspects of 
long term adaptation in yeast. XIII, 949. 

CHAVAN, Ishwar Gopal. Study of enterococci in milk. 
XIII, 465. 

FEINBERG, Robert. Manifestations of opaque and translucent 
colonial variants of several enteric bacteria. XIII, 154. 

GARABEDIAN, Garabed A. The immunological basis of re- 
current herpetic infections. XIII, 629. 

GARDNER, Frank Thomas. Growth without multiplication of 
X-irradiated yeast cells. XIII, 5. 

GENTRY, Robert Francis. Serological studies on avian 
visceral lymphomatosis using the complement fixation 
reaction. XIII, 630. 











1361 


HARTMAN, Philip Emil. Light and electron microscopic 
studies of Escherichia coli-coliphage interactions. XIII, 630. 

HENCH, Miles Ellsworth. An investigation of the effect of 
blood and serum from resistant and susceptible host species 
on the growth of type I pneumococcus. XIII, 283. 

HENLEY, Dora Alice. An investigation of the pneumococcidal 
activity of extracts of tissues from resistant and susceptible 
host species. XIII, 283. 

HEPLAR, Joseph Quincy. Relationships between virulence of 
tubercle bacilli and their respiration at low oxygen tension 
and in the presence of immune factors. XIII, 465. 

HILL, Erma Marguerite. A study of the plastic card method 
for the determination of the human blood groups. XIII, 631. 

JENNINGS, Robert Kimmel. The antigenic composition of 
scarlatinal streptococcus culture filtrates as demonstrated 
by diffusion-precipitin analysis. XIII, 949. 

JONES, Lewis William. Metabolic activities and nutritional 
requirements of Clostridium feseri. XIII, 466. 

JORDAN, Russell Thomas. The Novy rat virus: Its recovery 
and characterization. XIII, 632. 

KELLER, Robert. The growth of pleuropneumonia-like 
organisms.of human origin. XIII, 633. 

LARSON, Alworth Duane. Purification and properties of 
bacterial urease. XIII, 633. 

LECCE, James Giacomo. Metabolic studies on three strains 
of pleuropneumonia-like organisms isolated from man. 
XIII, 633. 

MALIN, Bernard. Studies on the heat resistance of bacterial 
spores. XIII, 6. 

MURAYAMA, Makio. A study of the adenosine-triphosphatase 
activity of leucocyte nuclei free homogenates of the guinea 
pig and the rat. XIII, 634. 

NEMES, Marjorie Mary. The influence of the B group of vita- 
mins on the production of pyocyanin, growth, and virulence 
of Pseudomonas aeruginosa. XIII, 635. 

PATNODE, Robert Arthur. A study of host tissue factors and 
their relationship to resistance in tuberculosis. XIII, 950. 

PINSKY, Martin Joseph. The formation of formic hydro- 
genlyase and other adaptive enzymes by microorganisms. 
XIII, 466. 

POLLIKOFF, Ralph. Demonstration of specific complement 
fixation reactions in the psittacosis-lymphogranuloma 
group of viruses. XIII, 284. 

PRIER, James Eddy. Studies on rumen bacteriology. XIII, 951. 
ROMAN, Daniel Paul. Amino acid composition of the hetero- 
thallic ascomycete, Gelasinospora autosteira. XIII, 635. 
ROSEN, Samuel. The importance of biotin, niacin and panto- 

thenic acid in cucumber fermentation. XIII, 6. 

ROSENTHAL, Stanley A. An antigenic analysis of plant and 
soil corynebacteria, and their relationship to animal 
strains of this group. (P.S. XV) 101. 

SAGIK, Bernard Phillip. A specific reversible inhibition of 
bacteriophage T9 of Escherichia coli by host cell fragments. 
XIII, 6. 

SCHMIDT, Nathalie Joan. Studies regarding the occurrence, 
stability, and nature of substances present in some human 
sera which inhibit complement fixation by certain viral and 
rickettsial antigens. XIII, 952. 

SCHMITTLE, Samuel Conrad. Newcastle disease antibodies 
in the serum globulin fractions of the chicken. XIII, 7. 

SCHWAB, John Harris. Parasite and host factors in experi- 
mental group A streptococcal infections. XIII, 952. 

SELIGMANN, Edward Baker, Jr. A study of streptococci and 
micrococci as indicators of pollution in swimming pool 
water. XIII, 467. 

STEINBERG, Marvin Phillip. Studies on the lipid production 
phase of food yeasts. XIII, 953. 

STEWART, Richard Cummins. The relationship of sulfathiazole 
bacteriostasis to the factors involved in the accumulation of 
the purine intermediary, 4-amino-5-imidazolecarboxamide, 
in Escherichia coli, strain B. XIII, 636. 

WALTER, William Goff. A study of microbial activities in the 
ovine rumen. XIII, 154. 

WINTERSCHEID, Loren C. The cytology of mitochondria and 
nuclei in mycobacteria. XIII, 155. 

WISNIEWSKI, Henry Joseph. A histochemical study of the 
Negri body of rabies. XIII, 284. 























1362 SUBJECT INDEX 


WITTER, Lloyd David. Studies on the hydrogenase activity 
and on the metabolism of pyruvic acid in Micrococcus 
lactilyticus. XIII, 954. 








BIOGRAPHY 


CHARLES, Searle Franklin. Harry L. Hopkins: New Deal 
administrator, 1933-1938. XIII, 954. 

McCANDLESS, Perry G. Thomas H. Benton, his source of 
political strength in Missouri from 1815 to 1838. XIII, 955. 

TOWNE, Ruth Warner. The public career of William Joel 
Stone. XIII, 956. 


BIOLOGY - GENETICS 


BARTLETT, David E. Bovine venereal trichomoniasis: 
Diagnosis, incidence, and treatment of the infected bull. 
XII, 957. 

BROWN, Ian A. Cerebro-hepatic relationships. XIII, 637. 

CLARK, Philip Jason. Relative viability of albino and normal 
paradise fish, Macropodus opercularis, when exposed in the 
laboratory to various mortality-producing agents. XIII, 637. 

GARDELLA, Catherine Ann. Studies in the chromosome 
structure of Oenothera. XIII, 957. 

HANNAH, Alvin Edmund. Inheritance of reaction to bunt in 
crosses involving Redman wheat and some of its ancestors. 
XIII, 156. 

HODGE, Alan John. Studies on Paramyosin: The in vitro 
reconstitution and transformation of periodic structure. 
M.I.T. 51/52, 6. 

IBRAHIM, Mahmoud Adl-Eldin. Association tests between 
chromosomal interchanges in maize and resistance to the 
European corn borer. XIII, 285. 

JONES, Guy Langston. Inheritance of the mode of reaction to 
stem rust, particularly race 15B, and leaf rust in two 
crosses of Vulgare wheats. XIII, 156. 

KENWORTHY, Walter. The effect of oxygen concentration on 
the induction of lethality and chromosomal aberrations by 
X-rays in Habrobracon and Sciara. XIII, 157. 

KONDRA, Peter Alexander. Inheritance studies in turkeys. 
XI, 958. 

LOEFFEL, Frank Albert. Effectiveness of individual plant 
selection in Zea mays L for resistance to the European 
corn borer (Pyrausta nubilalis Hbn). XIII, 638. 

McNEAL, Francis Harrison. Inheritance of stem solidness in 
a Thatcher by Rescue wheat cross. XIII, 959. 

MORGAN, Walter C., Jr. A new pleiotropic tail mutation in 
the mouse (Crooked). XIII, 959. 

NEGI, Lakshmi Singh. Ear development and other character- 
istics of selected strains of maize as affected by European 
corn borer. XIII, 638. 

PETERSON, Peter Andrew. A study of a mutable pale green 
locus in maize. XIII, 960. 

ROBERTSON, James David. The ultrastructure of an inverte- 
brate synapse. M.I.T. 51/52, 8. 

ROHDE, Charles R. A study of the inheritance of the reaction 




















to leaf rust and other characters in triangular wheat crosses. 


XIII, 961. 
SHEAR, Howard Henry. Studies concerning the properties of 


an accelerant factor for transplantable mouse mammary 
cancer. XIII, 961. 

von BORSTEL, Robert Carsten. Some aspects of chemical 
mutagenesis in Habrobracon juglandis Ashmead and Sciara 
coprophila Lintner. XIII, 158. 

WOOD, Henderson Kingsberry. Some factors affecting de- 
layed separation of conjugants in Paramecium aurelia. 
XIII, 639. 














BOTANY 


ANDREWS, Edward Arnold. Seedling blights and root rot of 
forage grasses. XIII, 962. 

AVERS, Charlotte Jo. Biosystematic studies in the genus 
Aster, XIII, 640. 

BARKER, William George. An in vitro study of the proli- 
ferative capacity in the woody stele of Tilia americana L. 
XIII, 286. 








BAUMGARDT, John Philip. A study of Fusarium wilt resistance 
in tomato plants. XIII, 962. 

BERNATOWICZ, Albert John. Seasonal changes in the marine 
algal flora of Bermuda. XIII, 287. 

BLUM, John Leo. The ecology of algae growing in the Saline 
River, Michigan, with special reference to water pollution. 
XIII, 641. 

COBBE, Thomas James. Secondary forest successions of 
Clermont, Brown, and Adams Counties in southwestern 
Ohio. XTII, 287. 

COOKE, Anson Richard. The relation of plant growth hor- 
mones to photoperiodism. XIII, 641. 

CRANE, Frederick Loring. The synthesis of nicotinic acid 
in leaves of tomato, Lycopersicum esculentum Mill. 

XIII, 642. 

DALY, Joseph Michael. Respiratory studies of leaves of 
higher plants. XIII, 159. 

DEAN, Donald Stewart. An investigation of the role of auto- 
polyploidy in the distribution of Tradescantia ohiensis Raf. 
in Michigan and adjoining.areas. XIII, 288. 

ELLIOTT, Jack Calkins. The phytosociology of the upland 
second growth hardwoods of Missaukee County, Michigan. 
XIII, 7. 

FARROW, Wendall Moore. Tropical soil fungi. XIII, 642. 

GALLUP, Avery Houseley. The absorption and respiratory 
effects of 2,4-dichlorophenoxyacetic acid as factors contrib- 
uting to selective herbicidal activity. XIII, 288. 

GERMANN, Paul Julian. Circuit and longitudinal uniformity 
of growth layers in a ponderosa pine. XIII, 963. 

GOTO, Shosuke. Leaf diseases of oats. XIII, 964. 

HARDING, Paul Raymond, Jr. A monograph of the North 
American species of Gymnopilus. XIII, 289. 

HAUSER, Richard Scott. An ecological analysis of the 
isolated prairies of Newaygo County, Michigan. XIII, 643. 

HOOVER, Kenneth Bert. The vegetation of selected areas of 
the Piedmont of Pennsylvania. (P.S. XV) 104. 

HORWITZ, Leonard. Investigations on Hill reactions of 
isolated chloroplasts and whole cells and their relation 
to photosynthesis. XIII, 468. 

JACOBS, Earl Edwin. Condensed states of chlorophyll and 
related pigments. XIII, 8. 

KRYN, Jeannette Miriam. The anatomy of the wood of the 
Anacardiaceae and its bearing on the phylogeny and relation- 
ships of the family. XIII, 290. 

LAMPTON, Robert Koerbel. Developmental and experimenta! 
morphology of the ovule and seed of Asimina triloba Dunal. 
XIII, 290. 

LANGENHEIM, Jean Harmon. Description of the plant com- 
munities and environments of the Crested Butte Area, 
Gunnison County, Colorado. XIII, 644. 

MILES, Philip Giltner. Studies of Cyathus stercoreus with 
special reference to nuclear behavior as revealed by the 
phase microscope. XIII, 964. 

MILLER, Lawrence Ingram. Studies of the parasitism of 
Cercospora arachidicola Hori and Cercospora personata 
(B. & C.) Ell. & Ev. XII, 644. 

OBERLANDER, George Thomas. The taxonomy and ecology 
of the flora of the San Francisco Watershed Reserve. 

XIII, 645. 

OUTLAND, Roderick Henderson. Reproduction in three 
species of Pellaea. XIII, 965. 

PALUMBO, Ralph Francis. A cytochemical investigation of 
enzyme activities in the developing pollen of Tradescantia 
paludosa and Lilium longiflorum var. Croft. XIII, 966. 

PARMELEE, George Wyman. The oak upland continuum in 
southern Michigan. XIII, 646. 

PETURSON, Bjorn. Studies on specialization and pathogenicity 
in Puccinia coronata Corda 1/. XIII, 159. 

REMSKI, Sister Marie Fidelis. Cytological investigations in 
the genus Mammillaria and some associated genera. 

XIII, 291. 

RICHARDS, Charles Davis. Phytogeographical studies in the 

Northern Peninsula of Michigan. XIII, 292. 






































RILEY, Edgar Francis, Jr. Effect of x-radiation upon the growth 


of avena seedlings. XIII, 646. 
SCOTT, Richard Albert. Fossil fruits and seeds from the 
Eocene Clarno formation of Oregon. XIII, 647. 





SUBJECT INDEX 


SEIFTER, Eli. The occurrence and role of coenzyme A in 
plants. XIII, 647. 

SHAPIRO, Seymour. The development of callus. and regen- 
eration of adventitious buds from stem cuttings of Populus 
nigra var. italica. XIII, 292. 

SILVA, Herman. Algae of the Tennessee Valley Region: A 
manual for identification of species. XIII, 648. 

SMITH, Mary Charmaine Walsh. The nutrition and physiology 
of Entomophthora coronata (Cost.) Kevorkian. XIII, 648. 
STE RNHEIMER, Elizabeth Pieczur. Effects of x-irradiation 
on the growth of certain plant tissues in vitro. XIII, 293. 

STROMME, Erling Rein. Availability to plants of iron and 
manganese in glassy frits. XIII, 9. 

THOMAS, Ruth Beatrice. Reproduction in Pinus virginiana 
Miller. XIII, 9. 

TIO, Marco Antonio. Photoperiodic responses of sugar cane 
in Puerto Rico. (P.S. XV) 110. 

TRYON, Katharine. Root tumors on Nicotiana affinis T. 
Moore induced by a culture medium, and the establishment 
of tumor tissue cultures. XIII, 649. 

TULPULE, Shrikrishna Hari. A study of pleiotropic genes 
in Zea mays L. XIII, 10. 

/ZELL, La Roy William. Effects of ultracentrifugation on seed 

germination and seedling development. XIII, 293. 




















CHEMISTRY 
General 


ACTON, Winser Paul. The preparation and correlation of 
physical properties of some high molecular weight hydro- 
carbons. (P.S. XV) 148. 

BARTELL, Lawrence Sims. The design and construction of 
an electron diffraction unit for gases and its application to 
argon. XIII, 294. 

BEALE, Alvin Francis, Jr. The heat of vaporization of 
mercury. XIII, 295. 

BIGELOW, Wilbur Charles. An investigation of the relation- 
ship of the oleophobic properties to the arrangement of the 
molecules in fatty acid films adsorbed from solution. 

XIII, 295. 

BRADDOCK, LeRoy I. The structure of the 2,4-dinitrophenyl- 
hydrazones. (P.S. XV) 152. 

BRAND, Robert A. The calorimetric determination of the 
adsorption energy of gases on solid surfaces. XIII, 160. 

BRUBAKER, Carl Hess, Jr. Anhydrous lower halides of 
niobium and tantalum. M.I.T. 51/52, 29. 

BRYANT, Burl E. Formation constants of some metal com- 
plexes of tropolone and its derivatives. (P.S. XV) 155. 
CAMPBELL, Hugh Christie. The preparation of substituted 
cycloéctatetraenes and bicyclo [3.3.0 ]-1(5)-octen-2-one. 

M.I.T. 51/52, 30. 

CASKEY, Franklin Earl. Thermal diffusion and molecular 
interaction in the critical region. XII, 11. 

CHAPMAN, Douglas Wilfred. Application of the phthaloyl 


blocking group to optically active amino acids. M.I.T. 51/52, 31. 


CLASS, Jay Bernard. Synthesis and properties of trimethy]- 
hydrazine and tetramethylhydrazine. (P.S. XV) 159. 

CLUFF, Edward Fuller. Intermediates in some sodium re- 
actions. M.I.T. 51/52, 32. 

COOPERSTEIN, Raymond. Stabilities of trivalent metal 
complexes with beta-diketones. (P.S. XV) 165. 

CUDDEBACK, Richard Burton. Diffusion at high pressure. 
XIII, 12. 

EYKE, Dorothy. A polarographic study of some N-mono- 
substituted ethylenediamine complexes of copper, cadmium, 
lead, and zinc. XIII, 650. 

FAIRHALL, Arthur William. Transmutation involving nuclear 
isomerism. M.I.T. 51/52, 32. 

FLITTER, David. I. The urea and thiourea adduction of C5 to 
C42 hydrocarbons. II. The reaction of dodecyllithium with 
2,5-Dicyclopentylidenecyclopentanone and with 2,5- dicyclo- 
pentylcyclopentanone. III. The reaction of cyclopentylli- 
thium with ethyl acetate and with methyl palmitate. (P.S. 
XV) 168. 

FLOM, Donald Gordon. New technics for reaction rate 
measurement. (P.S. XV) 174. 

GARBER, Calvin Samuel. The scattering of low velocity hydro- 
gen ions in methforane and ethforane. (P.S. XV) 179. 


1363 


GIRARDOT, Peter Raymond. A tracer study of the reaction 
between sodium and the diammoniate of diborane. XIII, 651. 

GODDU, Robert Fenno. Photometric titrations. M.I.T. 51/52, 33. 

GOLDSTEIN, Martin. A study of fibrous proteins with polar- 
ized infrared radiation. XII, 12. 

GORHAM, William Franklin. Syntheses in the bicyclo [ 3.3.0 | 
octane series. M.I.T. 51/52, 34. 

HABGOOD, Henry Walter. Dielectric polarization of propane, 
the butanes, and the pentanes. XIII, 296. 

HAMOR, Glenn Herbert. The synthesis of some derivatives of 
saccharin. XIII, 160. 

HANSEN, Orin Chester, Jr. Accommodation coefficients of 
helium on platinum, nickel, and tungsten. M.I.T. 51/52, 35. 

HARES, George Bigelow. The stability of metal-ammine com- 
plexes as a function of the chelate ring size. (P.S. XV) 183. 

HART, Clinton Sheldon. The composition of a cobalt compound 
of thioglycolic anilide. XII, 651. 

HARVEY, Walter William. Some properties of composite metal 
films. M.I.T. 51/52, 36. 

HATHAWAY, Robert Joseph. Syntheses of 2(3,4)-hydroxy-(and 
methoxy)-2’ (3’ ,4’ )-chloro-stilbenes and -bibenzyls. XIII, 
161. 

HELLER, Milton David. The reactions of 1-oxo-1,2,3,4,9,10- 
hexahydrophenanthrene. XIII, 296. 

HERSHENSON, Herbert Malcolm. The photometric determina- 
tion of aliphatic amines. M.I.T. 51/52, 37. 

HU, Kuo Hao. Zero-point entropy of methylammonium 
chloride. (P.S. XV) 188. 

JOHNSON, Frederick Orson. Some chlorine derivatives of 
norbornane. M.I.T. 51/52, 38. 

JOHNSTON, James Douglas. I. The use of the Diels-Alder re- 
action for the preparation of steroids. II. Extracts of 
Penicillin mycelium. (P.S. XV) 193. 

KAUFMAN, Samuel. Synthesis of some substituted cyclo- 
hexenones. XIII, 297. 

KERR, George Thomson. I. The effect of structure on the 
viscosities of hydrocarbons. II. The synthesis and prop- 
erties of fused ring hydrocarbons. (P.S. XV) 195. 

KLAUS, Elmer Erwin. Wear and lubrication characteristics 
of some mineral oil and synthetic lubricants. (P.S. XV) 201. 

KLINE, Granville Bruce. Synthesis in the cyclobutane series 
II. M.I.T. 51/52, 39. 

KOCH, Edward Frank. Preparation and evaluation of lubricating 
oil additives. (P.S. XV) 208. 

KOELLER, Raymond Charles. Diffusion in compressed 
liquids. XIII, 12. 

LEAL, Joseph R. Aromatic halogenation with iodine trichlo- 
ride and the reaction of thiophenol with certain ketones. 

XIII, 469. 

LEE, Choi Chuck. Rearrangement studies using c14 as tracer. 
M.I.T. 51/52, 40. 

LESKOWITZ, Sidney. The base-catalyzed cleavage and re- 
arrangement of ethers. XIII, 13. 

LEUSSING, Daniel Lawrence, Jr. Iron-thioglycolic acid complexes. 
XIII, 469. 

LEWINSON, Victor A. Calculation of the electronic binding 
energy of the hydrogen molecule by a modified cellular 
method. XIII, 13. 

LINDSAY, William Tenney, Jr. The scattering of nitrogen mole- 
cules by nitrogen. M.I.T. 51/52, 40. 

LORANGER, William Farrand. I. X-Ray analysis of foundry 
dusts in relation to silicosis and siderosis. II. Application 
of a new X-ray spectrometer to the analysis of highly 
hydrated dolomitic lime. III. A critical study of instru- 
mental methods of evaluation of oil film strengths and 
stabilities. XIII, 14. 

LORD, Samuel Smith, Jr. The polarography of organic com- 
pounds, using solid electrodes. M.I.T. 51/52, 41. 

McALLISTER, Stuart Allan. The scattering of low velocity 
hydrogen ions in ethane and propane. (P.S. XV) 213. 

McDONALD, Robert Skillings. Low-temperature vacuum- 
ultraviolet absorption spectra. M.I.T. 51/52, 42. 

McFARLAND, John W. Studies in the chemistry of sulfones. 
XIII, 653. 

McLOUGHLIN, Joseph Robison. Physical studies of some 
high polymers. XIII, 298. 

MILLER, Robert Herman. The synthesis of some N-alkyl- 
p-amidino-benzamides. XIII, 162. 








1364 SUBJECT 

MOON, Kenneth Anthony. Oxidation of carbohydrates by 
photoactivated uranyl ion in water. M.I.T. 51/52, 43. 

MOSBACH, Erwin Heinz. Tracer studies on the biosynthesis 
of glucuronic and ascorbic acids. XIII, 15. 

MYERLY, Richard Crebs. A study of the reactions of nitra- 
mide. (P.S. XV), 217. 

MYERS, Terrell Clay. Syntheses of vinylogs of known plant 
growth regulators and syntheses and reactions of some 
substituted cyclohexenones and cyclohexane-1,3-diones. 
XIII, 299. 

PEATTIE, Charles Gordon. Analytical applications of the flu- 
orescence of samarium in inorganic solids. M.I.T. 51/52, 44. 

PETERS, Lynn Randolph. The therman decomposition of 2,3- 
pyrrolidinediones. XIII, 653. 

PHILLIPS, Louise Lang. Part 1: A study of the purification 
properties and action of a glucose forming amylase from 
Rhizopus delamare (delta amylase). Part II: A method for 
the determination of glucose. XIII, 15. 

PHILLIPS, William Dale. The vibrational spectra of 7 -py- 
rone, its deuterium derivatives, and its hydrochloride. 
M.I.T. 51/52, 45. 

PIOCH, Richard Paul. I: Studies on new silicon-containing 
carbonyl compounds; ketones, diketones and ketoesters. 

II: Synthetic approaches to lysergic acid. (P.S. XV), 222. 

POLLAK, Peter Immanuel. Sterospecificity in the rear- 
rangement of aminoalcohols. XIII, 16. 

PUTNEY, Blake F. A synthesis of pseudopelletierine. 

XII, 163. 

REED, Thomas Binnington. The crystal and molecular struc- 
ture of 1,2-dichloroethane at -140°C. The crystallography 
of solid dinitrogen trioxide at -115°C and the crystallog- 
raphy of cycloheptatriene. XIII, 163. 

REED, Thomas M., III. The fluidized state of particulate 
solids. (P.S. XV), 229. 

RHINEHAMMER, Turland Ben. Particle size and shape fac- 
tors in selected analytical precipitations. XIII, 470. 

RICHARDS, Ella Louise. I. The microdetermination of cal- 
cium — a colorimetric and a nephelometric method. II. The 
preservation of meat by simultaneous dehydration and de- 
fatting using halogenated hydrocarbon solvents. XIII, 16. 

ROLLER, George Granville. Synthesis of compounds in the 
cyclodecane series. M.I.T. 51/52, 46. 

ROST, William Joseph. The synthesis of some esters of some 
N-alkyl p-carboxybenzamidines. XIII, 164. 

RUGEN, Donald Frederick. The synthesis and reactions of 
hydroxyalkyl-substituted cyclooctatetraenes. M.I.T. 51/52, 47. 

SANGSTER, Raymond Charles. A study of organic scintil- 
lators. M.I.T. 51/52, 47. 

SARGENT, Lowrie Barnett, Jr. The effects of pressure and 
molecular weight upon the viscosity of polyisobutylenes. 
(P.S. XV), 235. 

SCHAEREN, Sidney Frank. Reactions of 2,4,6-cyclodcta- 
triene-l-one; attempted formation of cyclooctatrienedicar- 
boxylic acids. M.I.T. 51/52, 48. 

SCHELLMAN, John Anthony, Jr. The theory of the dielectric 
properties of ice. XIII, 300. 

SCHWAB, Arthur William. Metal deactivators for vegetable 
oil systems. XIII, 164. 

SCOTT, Carleton Browne. Relative reactivities of nucleo- 
philic reagents. M.I.T. 51/52, 49. 

SERLIN, Irving. A study of the acid-catalyzed cleavages of 
4-quinazolylmalonic ester and related compounds to 4-quin- 
azolone. XIII, 17. 

SHERRILL, Joseph Cyril. The development of a quantitative 
chemical method for the determination of ammonia forma- 
tion in textile fabrics soiled with nitrogenous matter. 

(P.S. XV), 238. 

SHOWELL, John Sheldon. Cyclopropane XI: Action of bases 
upon certain tertiary nitrocyclopropyl ketones. XIII, 165. 

SILVA, Paul F. The reactions of iodine with silver B -naph- 
thalenesulfonate in selected solvents. XIII, 471. 

SMITH, Howard Leroy. The synthesis of 2-azetidinones and 
4-imidazolidones. M.I.T. 51/52, 50. 

SNAVELY, Fred Allen. The relative stabilities of metal de- 
rivatives of some o-substituted aryl azo compounds. 

(P.8. XV), 242. — 

SPECK, Rhoads McClellan. I. The synthesis and correlation 
of physical properties of some high molecular weight hy- 
drocarbons. II. A hydrocarbon mixture for the evaluation 
of high vacuum distillation columns. (P.S. XV), 245. 





INDEX 


SPIKE, Clark Ghael. Entropy factors in chelation. XIII, 300. 

SPINDEL, William. The concentration of nitrogen 15 by counter- 
current gaseous exchange. XIII, 18. 

SUDER, Jack Kirkwood. The stabilities of metal complexes 
of some compounds related to iminodiacetic acid. 

(P.S. XV), 253. 

TRIMBLE, Russell Fay, Jr. The ammination of cis- and 
trans-dichlorobis (ethylenediamine) cobalt(III) chloride, 
and the accompanying Walden inversion in the case of the 
cis compound. M.I.T. 51/52, 51. 

TRISTRAM, Edward Wells, The reaction of phenylhydrazine 
with a-haloacetophenones. XIII, 18. 

VAN ATTA, Robert E. Polarographic behavior of organic 
compounds. (P.S. XV), 257. 

VAN UITERT, LeGrand Gerard. The solution stabilities of 
chelate compounds. (P.S. XV), 262. 

WALKER, Robert Winn. The vibrational spectra and struc- 
tures of the dimers of cyclodctatetraene. M.I.T. 51/52, 51. 

WIBERG, Kenneth Berle. A stereochemical study of meth- 
ylethylisobutylacetic acid. XIII, 18. 

WILKINSON, Raymond George. The synthesis of sub- 
stances related to steroids. XIII, 301. 

WORSTALL, Charles Mahlon. Ultracentrifugal studies of 
methyl starch. XIII, 19. 

YOUNG, Harrison Hurst, Jr. Kinetic measurements ina 
continuously flowing stirred reactor: The alkaline bro- 
mination of acetone. XIII, 20. 


Analytical 


PHIFER, Lyle Hamilton. The determination of germanium as 12- 
tungstogermanate. XIII, 968. 


Biological 


ABDEL-AKHER, Mahmoud A. O. The constitution of glycogen. 
XIII, 166. 

ARULANANTHAM, Ratnabai. The supplementary effect of 
protein and amino acids on the “poor rice diet” of South 
India. XIII, 968. 

BALDRIDGE, Robert Crary. The metabolism of ergothioneine 
in the animal organism. XIII, 301. 

BARAK, Anthony Joseph. The identification of the carbohy- 
drate and lipid constituents of the lipoprotein from cellular 
nuclei. XIII, 969. 

CHRISTIANSON, George. Studies on some physical and chem- 
ical changes in milk in frozen storage. XIII, 654. 

COHEN, Harold Philip. Methionine metabolism: The re- 
sponse of rats to a diet containing an excess of this essen- 
tial amino acid. XIII, 302. 

COHEN, William D. Hormonal influences on the carbohy- 
drate metabolism of isolated muscle. XIII, 167. 

COOK, Hyla Armstrong. Electrophoretic studies on desoxy- 
pentosenucleoproteins from rat liver cells. XIII, 168. 

COOPER, William Dewar. The ribonucleic acids of certain 
viruses and of the chloroplasts on Turkish tobacco plants. 
XIII, 655. 

CORZO, Rodolfo Hernandez. Biogenesis of itaconic acid. 
XIII, 471. 

DE VAY, James Edson. Biochemical studies of sex and 
pathogenicity in Ustilago zeae (Beckm.) Ung. XII, 656. 

ELSON, David. Studies on the nucleic acids of the sea ur- 
chin and of animal cell fractions. XIII, 303. 

FRANCIS, Marion David. Studies on the pathway of protein 
synthesis in tissue culture. XIII, 304. 

FUNCKES, Arnold Jay. Physical and chemical studies of a 
lipoprotein complex of cellular nuclei. XIII, 969. 

GLADNER, Jules A. The effect of carboxypeptidase on the 
chymotrypsinogen-chymotrypsin system. XIII, 970. 

GLASGOW, Betty Ruth. A colorimetric method for the deter- 
mination of urinary metabolites of progesterone or related 
substances: Its application in studies of reproductive physi- 
ology. XIII, 970. 

GORDON, Arthur Leonard. The biochemical behavior of wheat 
flour doughs supplemented with milk solids. XIII, 169. 

HALVER, John Emil. I. A vitamin-test diet for Chinook 
salmon. II. The water soluble vitamin requirements of 
Chinook salmon. XIII, 656. 








SUBJECT 


JASS, Herman E. The effect of reducing agents on some 


physical and chemical properties of keratin fibers. XIII, 971. 


KACHMAR, John Frederick. A study of the mechanism of po- 
tassium activation of pyruvic phosphoferase. XIII, 169. 

KNAUFF, Raymond Eugene. Thiamine deprivation and the 
utilization of certain keto acids by the rat. XIII, 304. 

KOBAYASHI, Yutaka. The enzymatic synthesis of alpha- 
acetolactate from pyruvate by Proteus morganii extracts. 
XIII, 657. 

KUPKE, Donald Walter. The preparation and sedimentation 
behavior of nonfibrous desoxypentosenucleoprotein. XIII, 
170. 

LANGNER, Ralph Rolland. The urinary excretion of trypto- 
phan and tryptophan metabolites following the ingestion of 





D- and DL- tryptophan by the normal human subject. XIII, 971. 


LOEWUS, Mary Walz. Interactions between enzymes and 
competitive inhibitors. XIII, 472. 

MAURER, Paul Herbert. The deamination of crystalline egg 
albumin and its bearing on problems of denaturation and 
structure. XIII, 20. 

NELSON, Leonard. Distribution of enzymes in head, tail and 
midpiece fragments of bull spermatozoa. XIII, 971. 

NORCIA, Leonard N. Interrelationships of fecal, body, and 
dietary fats: A study of fat excretion and fat deposition in 
rats using simple triglycerides as dietary fat. XII, 171. 

PENNIALL, Ralph. The effects of salicylic acid and related 
compounds on brain respiration in vitro. XIII, 305. 

PENTZ, Ella Irene. The production, purification, and partial 
characterization of streptolysin O, an hemolysin present in 
broth filtrates after the growth of hemolytic streptococci. 
XIII, 972. 

PHILLIPS, William Armin. The relative capacities of the D, 
L, and DL modifications of the essential amino acids in 
promoting growth in the weanling rat. XIII, 306. 

RAFTER, Gale William. I. The identification, isolation, and 
properties of yeast protein No. 2. II. A reaction of reduced 
diphosphopyridine nucleotide catalyzed by protein No. 2 or 
acid. XIII, 658. 

RICH, Linvil Gene. Respiration rates on various nitrogenous 
substrates by Zoogloea ramigera — a bacterium found in 
aerobic phases of sewage treatment. XIII, 472. 

RIEDER, Sidney V. The biosynthesis of D-glucosamine. XIII, 
658. 

RUTTER, William J. Some aspects of lactose metabolism. 
XIII, 21. 

SCHULERT, Arthur Robert. Studies of experimental lathyr- 
ism. XIII, 307.. 

SEGAL, Harold L. Kinetic studies of enzyme reactions: I. 
Extension of kinetic analysis II. Mechanism of action of 
3-phosphoglyceraldehyde. XIII, 172. 

SHEPHERD, James Arthur. The intracellular distribution of 
enzymes in rabbit cerebral cortex. XIII, 307. 

STUTZMAN, Francis Lloyd. Studies in magnesium metabo- 
lism. XII, 172. 

THOMAS, Lyell Jay, Jr. A heparin-like biood anticoagulant 
from surf clams. XIII, 173. 

TYLER, Varro Eugene., Jr. The biosynthesis of tryptophan 
by Claviceps purpurea. XIII, 973. 

WACHTL, Carl. Part I. The synthesis of some N-phenyl- 
acetyl derivatives of amino acids and dipeptides and re- 
lated compounds as possible inhibitors of dental caries. 
Part II. A quantitative study of the permeability of human 
teeth. XII, 973. 

WHITMAN, Dana Wallis. The catalysis of the reaction be - 
tween iodine and sodium azide by sulfhydryl groups. XIII, 
21. 

WOLFE, Ralph Stoner. Cofactors and hydrogen acceptors of 
the phosphoroclastic reaction of Clostridium butyricum. 
XIII, 659. 

WU, Helen Lun Chen. The relation between the nature of the 
dietary protein and the production of experimental alcapto- 
nuria in the white rat. XIII, 659. 














Inorganic 


BABINEAU, Alexis Adrian. A method of analysis for loosely 
bound sulfur. XIII, 660. 


INDEX 1365 


BRAZZELL, Harry McGinnis. The determination of arsenic 
as arseni-12-tungstate. XIII, 661. 

CHOW, Tsaihwa James. The determination and distribution 
of copper in sea water. XIII, 661. 

CLAYTON, John Charles. Interaction of cadmium and zinc 
Salts with the alkaline electrolytes: sodium hydroxide, so- 
dium carbonate and sodium orthophosphate. XIII, 173. 

DANTRO, Horace Frank, Jr. A study of the solid phase oxi- 
dation of ferrous sulfate heptahydrate in the presence of 
calcium chloride. XII, 473. 

GOTTLIEB, Irvin M. A spectrophotometric study of the so- 
dium vanadates and its analytical application. XIII, 662. 

JONES, Lerroy Victor. Investigations of the propylger- 
manes and propylgermanoic acid. XIII, 308. 

KELLOGG, Karl Brittan. The fluorination of simple oxygen- 
containing organic compounds. XIII, 309. 

LOONEY, William Charles. The determination of tungstate. 
XIII, 974. 

NELSON, Kurt Herbert. A study of the freezing of sea 
water. XIII, 662. 

NEWTON, Robert Andrew. The catalysis of the hydrolysis 
of glycine amide by metal ions. XIII, 663. 

O’ROURKE, James Donald. Studies on the formation of 
analytical precipitates. XIII, 975. 

SAUERBRUNN, Robert Dewey. The analytical chemistry of 
osmium tetroxide. XIII, 474. 

SCHEIRER, David Emory. An electrometric study of the re- 
actions of zinc and cadmium ions with sodium silicates. 
XIII, 663. 

SHEARD, John Leo. The chemistry of oxygen fluoride (I) 

A study of the OF2-ferrocyanide reaction. XIII, 474.: 

WEBER, Charles William. Solubility and solubility products 
of the zinc salts of 8-quinolinol and some derivatives. 
XIII, 664. 

WOERNER, Dale Earl. Electrometric end point detection in 
alkaline permanganate and hypochlorite titrations. XIII, 976. 


Organic 


ARCHER, Wesley Lea. Synthesis of potential antiviral com- 
pounds. XIII, 976. 

BALCOM, Donald M. An attempted synthesis of a -homoche- 
lidonine. XIII, 664. 

BARLOW, David O. The synthesis of compounds related to 
heptalene. XIII, 309. 

BARONE, Ralph Peter. Reactions of cyclic ketones with 
amines and sulfur. XIII, 174. 

BEN, Victor Ralph. The synthesis and properties of bicyclo- 
|3,3,0| -octa-3,7-diene-2,6-dione, the tautomer of 1,4-di- 
hydroxypentalene. XIII, 310. 

BRASURE, Donald Eugene. Carboxylate ion displacement in 
esters of dimesitylcarbinol. XIII, 977. 

BROACH, Wilson J. Kinetics of the removal of bromine from 
organic molecules and ions by silver ions and by thiosulfate 
ions. XIII, 175. 

BROWNE, James Corbett. The actions of acids on alkylidene- 
bis-amines. II. Formation of amino ethers and of acetals. 
XIII, 665. 

BRUTON, James Donald. A kinetic study of the Beckmann re- 
arrangement of some alkyl-substituted acetophenones. 

XIII, 977. 

CAMPAGNA, Philip Joseph. The preparation and properties 
of certain p-trialkylsilylphenyl alkyl alcohols and ketones. 
XTi, 312. 

CLARK, David Ellsworth. A pyridine analog of chloromycetin. 
XIII, 666. 

COWLES, Edward J. Studies on the electrophilic substitution 
reactions of azulene. XIII, 667. 

DIAMOND, Martin Jacobson. Part I: The effects of extracts 
of Scoparia dulcis on alloxan-diabetic rats. Part II: The 
synthesis of dendroasymmetric compounds. XIII, 176. 

DRYSDALE, John Jay. Cross-linking in polybutadiene. 

XIII, 978. 

EMBREE, Harland Dumond. Condensations of 3-acetyl- 
coumarin with ketones and amine salts. XIII, 979. 

FINELLI, Anthony Francis. Morphine studies: Synthesis of 
analogs of tetrahydrodesoxycodeine. XIII, 980. 








1366 


FISHER, Frank Robert. A study of anionic cleavage reactions 
of alloxan. XIII, 667. 

FREEMAN, Jeremiah Patrick. I: Nucleophilic displacement 
reactions of hindered ketimine methiodides. II: Alkylation 
of duryl phenyl ketone with the Grignard reagent. XIII, 980. 

FRITZ, Henry Edward. The dienone-phenol rearrangement. 
XIII, 982. 

GERMAIN, Christine Barbara. A study of the alkylation of 
2-acetylthiophene. XIII, 982. 

GUIHER, John K. The effect of alkyl-substituted phenolic 
adhesives on the bonding of Douglas fir veneer. XIII, 475. 

HARRIS, John Ferguson, Jr. The chemical reactions of o- 
nitrophenyldithiochloride and the synthesis and ultraviolet 
absorption spectra of the bis-(o-nitrophenyl) polysulfides. 
XI, 177. 

HARVEY, John, Jr. Deltaline, an investigation of structure. 
XIII, 178. 

HAYAO, Shin. Some reactions of propiolactone. XIII, 983. 

HOOVER, John R. E. A study of some imidazole derivatives 
of 1,4-naphthoquinone. XIII, 178. 

HOUSE, Herbert Otis. Part one. Diacylation of m-xylene. 
Part two. Heterocycles containing p-phenylene units. 

XII, 983. 

HUCKER, Howard B. The anomalous acetylation of alkyl- 
benzenes. XIII, 984. 

ISSIDORIDES, Costas H. Ethylene glycol ethers of pentaery- 
thritol. XII, 312. 

JANETOS, Nicholas S. Attempted dehydrogenation of 8-cyclo- 
hexylalanine and -cyclohexylalanine derivatives. Synthesis 
of O-(P-toluyisulfonamido) benzene derivatives used as 
organic precipitants. XIII, 476. 

JOULLIE, Madeleine M. A study of anionic cleavages of 
esters of trichloro and trifluoroacetic acids. XIII, 668. 

KERR, Ralph Oliver. Intramolecular reduction of hindered 
diketones. XIII, 985. 

KOZIKOWSKI, John. The preparation of vinylogs of methadon. 
XIII, 985. 

KRAIMAN, Eugene Alfred. Polythiolesters. XIII, 985. 

LATHROUM, Leo Baden. The reaction of cyanogen with se- 
lected Grignard reagents. XIII, 313. 

LOVEJOY, Elwyn Raymond. The disproportionation of 
tertiary amines. XIII, 986. 

MAURY, Lucien Garnett. Some reactions of paraffin hydro- 
carbons. XIII, 986. 

McCREIGHT, Robert Willis, Studies on the Clemmensen 
reduction. XIII, 986. 

MESHKOV, Florence Louise. The synthesis of substituted 6- 
chloro-2-methylimidazo-(b)-pyridines and of 6-chloro-2- 
imidazo-(b)-pyridylcarboxylic acid and its derivatives. 
XIII, 179. 

MEYER, Delbert Henry. The preparation of trimethylamine- 
p-toluenesulfonimide. XIII, 987. 

MILLER, Norman Lee. Restriction of tautomerism in the 
triazole system by hydrogen bonding. The case of 4(7)- 
nitrobenzotriazole. XIII, 668. 

MOLOTSKY, Hyman Max. A study of mixed aldoketene 
dimers. XIII, 988. 

MORELLO, Edwin Francis. The reactions of a-haloketones 
with amines. XIII, 988. 

NAGLER, Robert Carlton. Part A: The reaction of N-mag- 
nesium halides ona,f -unsaturated nitriles and Part B: The 
reaction of the Grignard reagent on 4-hydroxy and 4-alkoxy 
coumarins. XIII, 989. 

PATTERSON, John Miles. Preparation and chemistry of hy- 
droxylamino and amino nitro compounds. XIII, 990. 

PAUTLER, Bernard G. The reaction of cyanogen with 2- 
mercaptoethyl-amine and its alkyl derivatives. XIII, 314. 

PERRY, Randolph, Jr. Studies in the isocamphane series. 
XIII, 669. 

QUINN, James Maurice. Copolymers of 1,3-butadiene with 
2-thenalacetophenone and related ketones. XIII, 991. 

RICHARDSON, Paul Noel. The deamination of the aliphatic 
amines. XIII, 991. 

RUBY, Philip Randolph. Substitution reactions of benzo(c)- 
cinnoline. XIII, 669. 

SADOW, Harvey S., Sr. The anthocyan pigments of certain grapes 
and wine. XIII, 992. 


SUBJECT INDEX 


SMITH, William Edward. I. A ketonic aryllithium compound. 
II. Synthesis of o-duroyltriarylcarbinols. XII, 993. 

STAIGER, Roger Powell. Isatoic anhydride 111: Reactions 
with primary and secondary amines. XIII, 476. 

STIEHL, Roy Thomas, Jr. Copolymerization of @-alkylacrylo- 
nitriles and 1,3-butadiene. XIII, 994. 

TAI, Kwang Mou. The preparation of secondary amines by 
the reduction of Schiff bases with lithium aluminum hydride. 
XIII, 477. 

TAMBORSKI, Christ. The preparation and properties of cer- 
tain alkoxyderivatives of: Part A— Methyltrichlorosilane. 
Part B— Vinyltrichlorosilane. XIII, 478. 

THOMAS, Norman William. The extension of the Reformat- 
sky reaction to new types of compounds. XIII, 478. 

WEIL, Edward David. I. Structure of polymethyl a-haloacry- 
lates. II. Structure of polysulfones. XIII, 994. 

WEXLER, Herman. Polythioethers from conjugated systems. 
XIII, 314. 

WILLIAMS, Homer Robert. New approaches to the synthesis 
of pyridoxin. XIII, 479. 

WILLIAMS, John Kendall. Synthesis of some potential trypto- 
phan antagonists. XIII, 995. 

ZAHLER, Roland Edgar. Aromatic electrophilic substitution 
by hydrogen: Part I. Acid-catalyzed decarbonylation of 
aromatic aldehydes. Part II. Acid-catalyzed decarboxyla- 
tion of methoxybenzoic acids. XIII, 480. 


Pharmaceutical 


APPEL, Robert Martin. A phytochemical investigation of 
Digitalis ferruginea. XIII, 996. 

BARNA, Bohdan. Derivatives of substituted 4-piperidones. 
XIII, 315. 
BOBLITT, Robert LeRoy. The synthesis of some esters of 
some new N-alkyl p-carboxybenzamidines. XIII, 997. 
GREGG, David Henry. A preliminary phytochemical inves- 
tigation of Digitalis orientalis. XIII, 998. 

TSAO, Eu-Phang. The preparation of analogs of demerol, 
amidone and isoamidone and the reaction of certain nitriles 
with Grignard reagents. XIII, 670. 








Physical 


ATTREE, Richard Willoughby Alec. Ionic solvation energies. 
XIII, 481. 

BEICHL, George J. Dissolution of copper in carbon tetra- 
chloride-amine systems. XIII, 670. 

BESSERMAN, Marion. A study of the aqueous solutions of 
the positional isomers of sodium dodecanesulfonate as 
colloidal electrolytes. XIII, 481. 

BOWERS, Richard Charles. The aging of colloidal and floc- 
culated silver bromide. XIII, 998. 

BROWN, Billings. The isomerization of cyclopropane on 
platinum® alumina catalysts. XIII, 999. 

DOREMUS, Robert Heward. Electrolytic transference prop- 
erties of polyelectrolytes. XIII, 999. 

DOUGLAS, John Edward. The thermal cis-trans isomeriza- 
tion of trans-ethylene, do. XIII, 482. 

FACKENTHAL, Edward. The acid strengths of the phenyl- 
acetic acids. XIII, 180. 

FINN, John Martin, Jr. Electrolysis of alkali metal phos- 
phides in anhydrous ammonia. XIII, 180. 

FLORENTINE, Robert Adolph. The dipole moments and the 
structure of some condensation products of primary 
aromatic amines with formaldehyde. XIII, 671. 

GARDNER, John Omen. Studies in high energy radiation 
chemistry of aqueous solutions. XIII, 1000. 

GARIK, Vladimir L. The kinetics of the thermal decompo- 
sition of methyl normal propyl ketone. XIII, 1001. 

GILLIES, Daniel M. Some studies of the reactions of uranium 
oxides with hydrogen, oxygen and water. XIII, 483. 

GUARE, Charles J. The crystal structure of nickel sali- 
cylaldoxime. XIII, 671. 

HASSION, Francis Xavier. Low temperature dielectric 
properties of ethanol and iso propanol. XIII, 1001. 

HEFFELFINGER, Carl J. Determination of the half-life of 
polymeric free radicals. XII, 316. 





SUBJECT 


HUNT, Heman Dowd. Quantum-mechanical and spectro- 
graphic study of allyl-like systems. XIII, 316. 

JACOBSON, Paul E. Thermal migration of supported copper 
atoms. XIII, 1002. 

JOHN, Harold Franklin. Separation of binary organic solu- 
tions by thermal diffusion. XIII, 1003. 

KHALAFALLA, Sanaa Elsayed. Theory of polarographic 
diffusion: Study of instantaneous current-time curves at 
the dropping mercury electrode. XIII, 672. 

KIRK, David Clark, Jr. A study of the oxidation of the 
cobaltous-glycylglycine system in aqueous solution with 
emphasis on the kinetics of the reaction. XIII, 317. 

KIRN, James F. The effect of ultraviolet irradiation on the 
photochemical changes of ergosterol and the chromato- 
graphic separation of the products. XIII, 672. 

KISLIUK, Paul Pogust. The microwave spectra and molecular 
structure of the group V trihalides. XIII, 317. 

LI, James Chen-Min. The kinetics of some reactions related 
to the decomposition of nitrosyl disulfonate ion. XIII, 673. 
McCARTY, Clark William. Partial vapor pressure studies on 
the system acetic acid-benzene - N-heptane and on aqueous 

solutions of hydrogen chloride. XIII, 1003. 

MITCHELL, Thomas Edgar. An ultrasonic investigation of 
the properties of some liquid ketones. XIII, 674. 

MORGAN, John Vincent. Absorption and fluorescence of 
styrene vapor. XIII, 483. 

NIELSEN, James Willard. A study of the systems Na-Hg and 
NH4-Hg by X-ray ditfraction. XIII, 674. 

NORDMAN, Christer Eric. The crystal and molecular struc- 
ture of tetraborane. XIII, 675. 

NORMAN, Irwin. The vapor phase photolysis of methyl cyclo- 
propyl and methyl cyclobutyl ketones. XIII, 1004. 

ORDWAY, Girard Lanterman. A rotational analysis of the 
hydrogen sulfide spectrum in the region 7700CM~!. 

XIII, 483. 

O’REILLY, Edward Joseph, Jr. The infrared and Raman vibra- 
tional assignment of naphthalene and naphthalene-d-8. 
XIII, 1005. 

PELLIN, Remo A. The kinetics and mechanism of the reac- 
tion between methyl radicals and nitric oxide. XIII, 1005. 

PERRINE, Richard Leroy. The kinetics of the reaction | 
between nitrogen dioxide and fluorine. XIII, 676. 

REED, John Francis. The kinetics of the diffusion flame 
reaction between sodium vapor and some fluorinated 
methyl halides. XIII, 484. 

ROSS, Arthur Melvin. The application and use of punched 
cards and International Business Machines in X-ray 
crystal structure analysis. XIII, 1006. 

RULIFFSON, Willard Sloan. Radiochemical and chromato- 
graphic techniques as applied to ketosteroid separation and 
identification. XIII, 306. 

SCHNABLE, George L. Streaming potential studies of phos- 
phors, glasses and gels. XIII, 676. 

SHORE, William Spencer. The thermodynamics of the reac- 
tions of hydrogen and metal ions with amino acids and 
proteins. XIII, 318. 

STERN, Kurt H. Thermodynamics of ion pair formation in 
some non-aqueous solvents. XIII, 677. 

SWENSON, Richard Waltner. The dielectric behavior of the 
condensed phases of hydrogen chloride. XIII, 1007. 

VARIMBI, Joseph. The conductance of alkali metals in the 
amines; techniques and stability factors. XIII, 678. 

WHITE, James Rushton. The homogeneous decomposition of 
nitric acid vapor at low pressures. XIII, 678. 

WILLIAMS, Forrest V. The effect of structure on the cata- 
lytic reactivity of amines. XIII, 1008. 

WRIGHT, Maurice Morgan. Catalytic activation of the car- 
bon-hydrogen bond. XIII, 484. 


DOMESTIC SCIENCE 


GORDON, Joan. Suitability of the 2,4-dinitrophenylhydrazine 
method for determining the effect of cooking on the ascorbic 
acid content of cabbage and asparagus. XIII, 1008. 

JOHNSON, Blossom. An experiment in adaptation to pre-col- 
lege experiences in clothing classes. XIII, 1009. 

LINGAIAH, Sushela. The nutritional evaluation of certain nut 
proteins. XIII, 319. 


ECONOMICS 
General 


BILLINGTON, Wilbur T. Income in the Tenth Federal Reserve 
District: A study in economic development. XIII, 181. 

BRAINERD, Carol P. Nonfederal governments and their 
growth, 1909-1948: A study of the employment and pay rolls 
of state and local governments. XIII, 1010. 

BREKKE, Arnold. Development of agricultural policy. 

XIII, 182. 

CABE, John Carl, Jr. Governmental intervention in the labor 
disputes from 1945 to 1952. XIII, 23. 

CHANG, She-wo. Problems of industrialization in densely 
populated underdeveloped countries. XIII, 679. 

CHUNG, An-min. The development of modern manufactur- 
ing industry in China, 1928-1949. XIII, 319. 

CROSS, Betty Lou. The need for an international invest- 
ment agency. XIII, 23. 

CUTLER, Howard Armstrong. Toward an understanding of 
adjustment to work. XIII, 320. 

CYERT, Richard Michael, The effects of the business cycle 
on oligopoly pricing. XIII, 24. 

DUE, Margaret Lucinda Jean Mann. Consumption levels in 
Canada and the United States, 1947 to 1950. XIII, 1010. 

EBY, Barnett Sanford. Economics and the concept of justice. 
XIII, 486. 

EINZIG, Robert Stanley. Civil Aeronautics Board control over 
domestic routes and competition, 1938-1952. XIII, 680. 

FINE, Isadore Victor. Retail trade area measurement tech- 
niques as applied to Fort Atkinson, Baraboo and West Bend. 
XIII, 25. 

FOREMAN, William James. Factors determining the location 
of dairy manufacturing plants in Illinois viewed against the 
background of existing theory of regional economic develop- 
ment. XIII, 25. 

FRANCE, Robert Rinehart. The prevention of strikes in public 
utilities: An analysis of experience in three states. 

XIII, 321. 

FRISINGER, Hubert Howard. Michigan State Highway expend- 
iture policy. XIII, 322. 

HEALEY, James Henry. An analysis of the span of control 
and selected coordinating and control media employed by 
chief executives of Ohio manufacturing companies. 

XIII, 182. 

HISCOCKS, Geoffrey Arthur. Some economic assumptions 
about human behavior with special reference to motivations 
and farm management. XIII, 26. 

JOHNSON, Charles Ellicott. The concept and measurement 
of business income for corporate reporting. XII, 183. 

JOSKOW, Jules. Medical care through voluntary insurance: 
The health insurance plan of greater New York. XIII, 184. 

KIP, Richard de Raismes. Fraternal life insurance. 

XIII, 185. 

LEVIN, Harvey Joshua. Cross-channel ownership of mass 
media: A study.in social valuation. XIII, 323. 

LIN, Shao Kung. The economic theory of index numbers in 
the valuation of real national income. XIII, 27. 

McGEE, John Seneca. The Robinson-Patman Act and effec- 
tive competition. XIII, 27. 

MERRILL, William McKinley. Economics of the southern 
smokeless coals. XIII, 1011. 

SABATINO, Richard Albert. The housing policy of the British 
Labor Government, 1945 to 1949. XIII, 1012. 

SAYEM-ADDAHR, Nafi. Agrarian structure and economic de- 
velopment in Syria. A case study of agrarian reform and 
economic development in the “Fertile Crescent” region of 
Arab (Middle East). XIII, 28. 

SCOTTON, Donald Werner. A study of the regulation of con- 
sumer instalment credit. XIII, 29. 

SHUTE, James Allan. A comparison of dairy cattle labor 
requirements for stall and loose housing barns. XIII, 185. 

SORENSON, Vernon Lyle. A study of the nature and cost of 
government programs affecting potatoes and their impact 
on inter-market relationships. XIII, 681. 

STANLEY, Marjorie Thines. The interrelationships of eco- 
nomic forces and labor relations in the automobile indus- 
try. XIII, 1013. 





1368 SUBJECT INDEX 


SUMMERS, George Perry, Sr. An economic study of the pro- 
duction control and price support program for burley 
tobacco with particular reference to Kentucky. XIII, 681. 

SWEENEY, Paul Emmett. Locational economics and the grain 
trade and flour milling industry of Buffalo. XIII, 486. 

THOMPSON, Gerald Everett. The role and effect of private 
pensions in the American economy. XIII, 1013. 

TULASIEWIC Z, Jan Bruno. Northern Rhodesia and its de- 
velopment plan. XIII, 682. 

VATTER, Paul A. The structure of retail trade by size of 
store: An analysis of 1948 census data. XIII, 186. 

ZENTZ, William Maxwell. The economic effects of forced 
geographic integration of electric utility holding companies. 
XII, 324. 


Accountancy 


BERG, Kenneth Bernard. Objectivity and relevance in ac- 
counting evidence. XIII, 30. 

WAKEFIELD, Nelson Dowell. The historical development of 
the certification of accounting statements in the United 
States. XIII, 30. 


Agricultural 


DRAKE, Louis Schneider. Problems and results in the use 
of farm account records to derive Cobb- Douglas value pro- 
ductivity functions. XIII, 683. 

SIEGEL, Harriet S. The application of multiple factor anal- 
ysis to the aggregate demand for dairy products. XIII, 683. 


Commerce-Business 


ANTON, Hector Roque. A critical evaluation of techniques 
of analysis of the flow of business funds. XIII, 1014. 

BLISS, Charles Perry. Economics of the department store 
market. XIII, 487. 

CHANG, Kuo-Sui Laurence. Changes in British commercial 
policy in the interwar period. XIII, 1015. 

CHEN, Chao-Sheng. The impact of break-even yoint analysis 
upon industrial management. XIII, 324. 

CHIEN, Robert I. N. A study of tung oil price and its demand. 
XIII, 684. 

CHRYSLER, Russell Loren. A study of the factors used in 
determining salesman territories by selected consumer 
goods companies located in Cincinnati, Ohio. XIII, 1016. 

COHEN, Albert Harry. Long-term net leasing practice: 
Problems of taxation, finance and accounting. XIII, 685. 

DONLEY, Harvey Edward. The evolution of corporate surplus 
theory. XIII, 1016. 

DUNN, Clarence Leo. Evaluation of the usefulness of his- 
torical cost in accounting. XIII, 1017. 

ESTEY, Marten Sutherland. Some factors influencing labor 
organization in the retail trades. XIII, 325. 

FINSTON, Howard Vivian. The economics of multipump fil- 
ling stations: Selected aspects of the minor-brand multi- 
pump movement in the Los Angeles Basin and the San 
Francisco Bay region. XIII, 187. 

FLYNN, Vincent Augustine. The etfects of certain, controlled 
conditions on the judgement of observers who are inferring 
the effort of a task-performer from the pace of his work- 
motions: An analysis of variations in concept of normal-ef- 
fort pace, after specific orientations have been imparted 
with reference to the physical qualities of the task and the 
pace of work-motions designated as representative of nor- 
mal effort in the performance oi the task. XIII, 31. 

FULLER, George Asher. The development and installation of 
a wage and salary structure for a major airline. XIII, 326. 

GOODELL, Robert Allan. The industrial management cur- 
riculum. XIII, 1018. 

KELLEY, William Thomas. Wheat under control: A study of 
international wheat agreements. XIII, 685. 

Le BRETON, Preston Paul. The organization and post-war 
administrative policies of the Port of New Orleans. 

XIII, 326. 

LI, David Hsiang-Fu. Approaches to uniformity in accounting 

for industrial enterprises. XIII, 1018. 


McDOWELL, Ward James. The marketing of consumer serv- 
ices. XIII, 488. 

NOVAK, Ralph S. Collective bargaining in the meat-packing 
industry. XIII, 327. 

ODMARK, Vernie Erick. An analysis of the changing func- 
tions of accounting. XIII, 1019. 

SCHMIDLEIN, Edward J., Jr. The funds statement in account- 
ing practice and collegiate instruction. XIII, 1020. 

STILL, Richard Ralph. Historical and competitive aspects of 
grocery wholesaling in Seattle, Washington. XIII, 686. 

TSAI, William Wei-Lin. China’s foreign exchange position 
and export trade to the United States, 1937-1948. XIII, 687. 

WILLIAMS, Chester Arthur, Jr. Experience and retrospec- 
tive rating plans. XIII, 328. 

YOUNG, Joseph Hooker. The relationship between variation 
of opinion on selected economic issues and certain personal 
factors among some of the members of four major occupa- 
tional groups in the state of Florida in 1949. XIII, 1021. 


Finance 


BINKLEY, Max Arthur. Published financial statements as 
instruments of communication. XIII, 1021. 

BRIGHTON, Gerald David. Social responsibilities of public 
accountants. XIII, 329. 

COLTON, Raymond Roosevelt. Regulation of New York sav- 
ings bank and trust investments in gas and electric corpora- 
tion securities, 1928-1950. XIII, 329. 

FRANE, Lenore. Depreciation for tax purposes. XIII, 688. 

GEHRELS, Franz. British balance of payments policy, 

1946 to 1950. XIII, 688. 

GORDON, Blaine M. The United States income tax treaty 
program. XIII, 489. 

HARRIS, George Taylor. The capital structure on American 

banking. XIII, 689. 

HERNDON, Lewis Langdon. A study of capital formation and 
Savings, 1935 to 1950. XII, 1022. 

KROGH, Harold Christian. The structure and role of the local 
insurance agency in Iowa. XIII, 1023. 

MARCOUX, Dale C. The level of the federal personal income 
tax exemption. XIII, 489. 

QURESHI, Moeen Uddin-Ahmad. Banking and credit institu- 
tions in Pakistan, 1947-1952. XII, 1024. 

SINCLAIR, Solomon. The role of subsidies in farm-mortgage 
credit. XIII, 490. 

WENZLAU, Thomas Eugene. Canadian postwar monetary 
policy, 1946-1951. XIII, 1024. 


History 


CHANG, Chung-Li. The gentry in nineteenth century China: 
Their economic position as evidenced by their share of the 
national product. XIII, 1025. 

HUTNER, Simeon. Economic maximization in time of war: 
An historical survey. XIII, 490. 

ISSA, Mahmoud K. Trade between Egypt and the United States. 
XIII, 690. 

JOHNSTON, Bruce Foster. Food and agriculture in Japan, 
1880-1950. XIII, 691. 

MOECKEL, Bill Reid. The development of the wholesaler in 
the United States, 1860-1900. XIII, 1026. 


Theory 


BECK, James William. A macroeconomic approach to dis- 
tribution theory. XIII, 691. 

EASTERLIN, Richard Ainley. Some conceptual aspects of the 
comparative measurement of economic growth. XIII, 692. 
HAMBURG, Morris. The income elasticity of food purchases, 

1929-1948. XIilI, 693. 

LeCLAIR, Edward Emile, Jr. Economic values in nonlitera- 
ture cultures: A cross-cultural reorientation to the theory 
of value. XIII, 693. 

MASON, Will Edwin. The classical theory of adjustment to 
unilateral capital transfers. XIII, 330. 

McCONNELL, Campbell Robertson. An analysis of the eco- 
nomic theories of collective bargaining. XIII, 1026. 





SUBJECT INDEX 1369 


MILLER, Seymour Michael. Union structure and industrial BETTINA, Albert Anthony. The development of vocational- 
relations: A case-study of a local union. XIII, 492. industrial education in New Mexico. XIII, 1032. 

PERRY, Kenneth Wilbur. Accounting characteristics related BJORAKER, Walter T. A study of upper classmen in voca- 
to economic thought. XIII, 1027. tional agriculture to identify certain factors associated 

SCHEUCH, Richard. The labor factor in residential con- with the level of desire to remain on the farm. 
struction. XIII, 492. XTil, 189. 

SCHOR, Stanley S. The capital product ratio and size of BLISS, William H. Photography in secondary schools: A 
establishment for manufacturing industries. XIII, 694. study of photography in general education with special 
SHAWVER, Donald Leroy. A study of the development of the- emphasis on the advantages of its integration with indus- 

ories of retail price determination. XIII, 1028. trial arts subjects. XIII, 1032. 

STREET, James Harry. The mechanization of cotton produc- BOSCH, Gerald. A study of some of the factors that influ- 
tion: A case study in the theory of economic development. ence the selection of public school superintendents and 
XIII, 695. high school principals in Michigan. XII, 190. 

THOMPSON, Wilbur Richard. The measurement of industry BOUNOUS, Blaine Lavon. A follow-up study of the gradu- 
locational patterns. XIII, 695. ates of the Missouri school for the deaf, 1930-1952. 

XIII, 1033. 

BOYD, Gertrude A. An investigation of the difficulties en- 
countered and the methods used by pupils of the Univer- 
RAPKIN, Chester. An approach to the study of the movement sity of Wyoming elemeniary school in identifying strange 

of persons and goods in urban areas. XIII, 493. printed words. C.S. (Field Study No. 1), XIV, 1. 

BRAND, Werner E. Competencies possessed by secondary 

school students and college students in arithmetical fun- 
as oT oon e damentals and verbal problems. C.S. (Field Study No.1), XIV, 8. 

BALDWIN, George Benedict. Industrial relations in the BRASTED, F. Kenneth. A study of the extent, nature and 
British coal industry: A study of economic salvation in a problems of the relationships between industry and edu- 
context of social reform, and vice versa. M.I.T. 51/52, 68. cation in Connecticut during the first half of the twen- 

DREYER, Harold Emil. The Scanlon Plan: An analysis and a tieth century. XIII, 496. 
case study. M.I.T. 51/52, 71. BRENNAN, Thomas J. Pottery for the industrial arts 

FEI, John Ching-Han. A diagrammatic representation of cer- teacher. XIII, 1033. 
tain problems in general equilibrium theories. M.I.T. 51/52,72. | BRITTAIN, W. Lambert. Experiments for a possible test 

NOSOW, Sigmund. Lansing, Michigan: A study of a local to determine some aspects of creativity in the visual arts. 
labor market. M.I.T. 51/52, 73. (P.S. XV), 277. 

STEELE, Lowell Wesley. Problems of integrating scientific BROSTOFF, Seymour. The social and political views of 
research and industry. M.I.T. 51/52, 74. Samuel Harrison Smith. XIII, 33. 

STRAUSS, George. Leadership and participation in local BRYANT, Spurgeon Quinton. Leisure time activities and 
unions. M.I.T. 51/52, 76. interests of high school students of the Lanier school 
C.S. (Field Study No. 1), XIV, 12. 

BURMESTER, Mary Alice Horswill. The construction and 
validation of a test to measure some of the inductive as- 
pects of scientific thinking. XIII, 190. 

ACKERMAN, Gene Franklin. A comparative study of teacher: BURNHAM, Walter E. United Nations materials and instruc- 
and pupil ratings of personality traits of boys and girls of tion in public high schools in Indiana. XIII, 497. 

Stark County as compared with results of objective tests. CAMPBELL, Lee Lewis. A study of leadership compe- 
XIII, 696. tencies developed by educational administration courses 

ADISESHIAH, Helen Esther Mary. A teacher training program at New York University. XIII, 34. 
for the children of independent India. XIII, 1030. CANTOR, Robert Lloyd. A study of the industry and field of 

ALTMAN, Samuel P. G. Achievement in shorthand learning: plastics as a creative medium for avocational and voca- 
As measured by the transliteration of shorthand notes by tional uses of the layman: An analysis of an area of tech- 
high school pupils after one year’s instruction in elemen- nology and the production of new materials and relation- 
tary Pitman shorthand conducted by three different methods ships. XIII, 497. 
of teaching. XIII, 494. CARILLO, Edith Maria. Relationship of certain personality 

ANDREWS, Gladys. A study to describe and relate experi- characteristics to the school-related problems of junior 
ences for the use of teachers interested in guiding creative high school pupils. XIII, 331. 
rhythmic movement. XIII, 33. CARLSON, Aubrey Axel. Research for the development of 

ARN, Elmer Howard Robert. The prediction of academic a series of slides for use in the teaching of a college 
success in ten selected science areas at the University of course in school buildings. C.S. (Field Study No. 2), XIV, 17. 
Washington. XIII, 495. CARTER, William Monroe. A study of the effectiveness of 

ATHERTON, Audrey Lorraine. A study of the undergraduate certain procedures and techniques used in the teaching 
educational counseling services in the school of education, of arithmetic. C.S. (Field Study No. 2), XIV, 21. 

Florida State University. XIII, 697. CATSIOULAS, Evangelos John. Changing influences on 

AYER, Frederic Lyman. An analysis of certain community Greek education, 1821-1951. XIII, 332. 
characteristics related to the quality of education. CAUFFIEL, Paul W. A survey of some current student 
XIII, 188. personnel patterns and functions in selected land-grant 

BAUM, Celia F. A study of the effect of a course in commu- colleges and universities in the United States. 
nity work experience on the ability of prospective teachers (P.S. XV), 281. 
to discern the climate of democratic group leadership. COCKERILLE, Clara Elizabeth. A study of supervisory 
XIII, 1030. needs in schools in rural areas of central Pennsylvania. 

BEACH, Lowell William. A study of the supervisory leader- (P.S. XV), 287. 
ship of the elementary principal. XIII, 331. CONRAD, Raye H., Jr. A survey of the kind and quality of 

BEATY, Edgar. Developing criteria for the selection of di- students attending the State University of New York State 
recting teachers with particular reference to a secondary Teachers Colleges, 1950-51. (P.S. XV), 294. 
program of off-campus internship at Florida State Univer- COOK, Denton L. Some state and local trends in Florida 
sity. XIII, 698. school expenditures affecting Negro education. C.S. 

BEDWELL, Norman W. A survey of industrial or training (Field Study No. 2), XIV, 26. 
schools in four selected southern states. XIII, 1031. COOK, Fred Solomon. A study to determine the predictive 

BETTENCOURT, William Leal. A source book of materials value of the Detroit Clerical Aptitudes Examination. 
relating to the teaching of mechanical drawing as a graphic XIII, 333. ‘ 
language. XIII, 496. 


Urban Land Economics 


EDUCATION 
General 





1370 


COTTRELL, Edwin B.. An analysis of findings from the 
school health examinations of third and fifth grade children 
in twenty selected public schools of Pennsylvania. 

(P.S. XV), 302. 

COX, Carolyn Virginia. Aims and procedures of assembly 

programs in junior high schools of Pennsylvania. 
(P.S. XV), 305. 

CRAGG, Nadine Anna. An evaluation of the year-around 
school camp of Long Beach, California. XIII, 333. 

CRESWELL, William Herbert, Jr. Effect of vitamin and min- 
eral supplementation on academic achievement. XIII, 191. 

CROGAN, Corinne Almyra. The reported preferences and 
practices of teachers of golf for women at the college level. 
XIII, 334. 

CULLISON, Jess O. A comparison of educational opportunity 
in six smail and six average sized high schools in the state 
of Kansas. C.S. (Field Study No. 1), XIV, 32. 

CUNNINGHAM, Beryl M. Maintenance of wood shop equip- 
ment. XIII, 498. 

DAMRIN, Dora Elizabeth. A comparative study of informa- 
tion derived from a diagnostic problem-solving test by 
logical and factorial methods of scoring. XIII, 35. 

DAVIS, Alice M. Application of action-research methodology 
to public school practice: The student council, a specific 
case. XIII, 1034. 

DAVIS, Don E. An evaluation of a pre-service program of 
teacher education based upon the opinions of in-service 
teachers. XIII, 36. 

DIXON, Mary Elizabeth. The status of physical education in 
certain public elementary schools of Pennsylvania including 
a syllabus in physical education for college students in ele- 
mentary education. (P.S. XV), 310. 

DUKER, Sam. The Poisson distribution and its significance 
to educational research. XIII, 36. 

DYSART, James Murray. A study of the effect of in-service 
training in sociometry and sociodrama on teacher-pupil 
rapport and social climate in the classroom. XIII, 37. 

EBELING, George William. The status of superintendents of 
public schools in Michigan. XIII, 335. 

ELLIOTT, Charles Arthur. Audio-visual materials used in 
industrial education in the secondary schools of Illinois. 
XIII, 1035. 

EVERHART, Rodney Warren. The growth and development of 
Negro and white elementary children with articulatory de- 
fects. XII, 335. 

FAUNCE, L. Dale. A study of within-term male drop-outs at 
Michigan State College for the school years 1947-’49. 

XIII, 191. 

FESSENDEN, Beatrice Iva. A case study analysis of factors 
contributing to the academic deficiency of selected Mich- 
igan State College students on probation. XIII, 499. 

FINK, Russell Foster. Some criteria for the establishment 
of community colleges, with special reference to Michigan. 
XIII, 698. 

FINLAY, Gilbert Christopher, Jr. A comparison of the edu- 
cational opinions of parents and students. XII, 38. 

FORD, Edmund A., Jr. A study of education news in sixteen 
Missouri daily newspapers. XIII, 1036. 

FRIED, Dorothy Stricks. Improvement of the curriculum in 
clerical practice in one metropolitan high school. XIII, 499. 

FRISCH, Vern Allen. An analysis of clerical business typing 
papers and forms for the improvement of instructional ma- 
terials. XIII, 500. 

GARDINER, Marian Juanita. A suggestive plan for the im- 
provement of pre-service teacher education for elementary 
and secondary school teachers. (P.S. XV), 315. 

GATHANY, Norman Abbott. A curriculum planning guide for 
the senior high school, Montclair, New Jersey. XIII, 1036. 

GILLENWATER, Virgil Wayne. The general education of 
graduates of the Council on Teacher Education curricula 
at the University of Dlinois. XII, 38. 

GIMBEL, Armin F. The granting of graduate credit for ma- 
nipulative work. XIII, 1037. 

GOODY, Howard Russell. The powers of Boards of Finance in 
New England. XIII, 1038. 

GROISSER, Philmore L. The development of audio-visual in- 


struction in the New York City public school system. XIII, 1038. 


SUBJECT 


INDEX 


GUTHRIE, Mearl Raymond, Jr. The measurement of per- 
sonal factors related to success of office workers. XIII, 1039. 

HAINES, Aleyne Clayton. Children’s perception of mem- 
bership roles in problem-solving groups: An exploratory 
study of interaction process in a third grade. XIII, 39. 

HALL, Clyde Woodrow. A survey of industrial education for 
Negroes in the United States up to 1917. XIII, 1040. 

HAMMOND, Sarah Lou. An inquiry into the development and 
present status of education for young children in Florida. 
XIII, 699. 

HANSMA, Jack Edward. A college health coordination plan. 
XIII, 1040. 

HARDEN, Edgar L. A study to determine the nature and 
relative importance of information used in Micigan College 
Agreement High Schools in recommending students planning 
to attend college. XIII, 40. 

HARRIS, Ronald Sutton. The place of English studies ina 
university program of general education: A study based on the 
practices of the English-speaking universities and colleges 
of Canada in 1951-52. XIII, 336. 

HARTMAN, William F. The history of Colorado State College 
of Education — The Teachers College Period —- 1911-1935. 
C.S. (Field Study No. 2), XIV, 38. 

HARTUNG, Arthur William. The importance of certain char- 
acteristics of teachers of education in the American Asso- 
ciation of Colleges for Teacher Education member colleges 
and the degree to which these characteristics appear to 
exist. (P.S. XV), 322. 

HASKETT, Hazel Berniece. An exploration of the concepts 
of secondary school boys and girls concerning the roles of 
parents in family living as indicated by their responses to 
certain family situations in selected motion pictures. 

XIII, 336. 

HICKS, William Vernon. Utilization of industrial techniques 
in establishment of job classifications and determination 
of salaries in the public schools. XIII, 41. 

HOLLIS, Adelyn F. Factors related to student participation 
in campus activities in a midwestern teachers’ college. 
XT, 337. 

HOURIHAN, Joseph P. The duties and responsibilities of the 
visiting teacher. XIII, 42. 

HUEY, J. Frances. Interpersonal relationships between stu- 
dent teachers and their cooperating teachers. XIII, 43. 

HUPPERT, Curtis R. The effect of a program of instruction 
on the gait of unilateral, above knee amputees. XIII, 1041. 

HUTTON, Harry Kelly. French-Canadian Normal Schools: 

An historical interpretive and evaluative study. 
(P.S. XV), 327. 

IRWIN, James Ross. Wayne University — A history. XIII, 338. 

IVIE, Claude Moore. An exploratory study of the action — type 
research projects as a phase of the master of education 
program (1945-51) in the College of Education of the Univer- 
sity of Georgia. XIII, 192. 

JACKSON, Robert Arthur. An item analysis technique based 
upon adjacent group differences. XII, 193. 

JARVIS, John Asa. Student survival factors in the Stout Insti- 
tute: A statistical study of high school records, entrance 
test scores, college course grades and other measures with 
relation to survival in and graduation by a college teacher 
training type-male students, industrial arts division, four 
years, 1947-51. XII, 700. 

JOHNSON, Charles Edgar. A comparison of the spelling study 
behavior of two groups of third grade children. XIII, 44. 

JOHNSON, Charles James, Jr. A critical and intensive study 
of drop-outs of Negro students in secondary schools in 
Columbia, South Carolina. (P.S. XV), 332. 

JOHNSON, Eric Henry. Construction and appraisal of pro- 
cedures and materials for developing consensus regarding 
extra-class activities programs. XIII, 44. | 

JOHNSON, Paul E. Patterns of cooperative curriculum devel- 
opment in member schools of the Michigan Secondary 
School-College Agreement. XIII, 45. 

JOHNSON, Vally Lou. A study to determine the levels in cur- 
riculum areas where remedial work is needed most in an 
elementary school for Spanish-speaking children shown by 
correlation of mental age and educational age. C.S. (Field 
Study No. 2), XIV, 42. 





SUBJECT INDEX 


JONES, Ruth Merrell. Selection and use of books in the ele- 
mentary school library. XIII, 1042. 

KEHOE, Ray Elmer. A history of the teaching of general and 
world history in United States secondary schools. XIII, 338. 

KING, Frederick Murl. An analysis of certain school-life 
maturity traits of the seven-year-old. XIII, 193. 

KNOX, Carl Warner. An investigation of the job satisfaction 
of recent graduates of the University of Illinois now engaged 
in school teaching and administration. XIII, 1043. 

KOZAK, Andrew V. Kalgometrics: An experiment in the 
teaching of plane geometry, alegbra, trigonometry, analytic 
geometry, differential calculus, and integral calculus to 
“selected” tenth-grade pupils in the high schools. (P.S. 
XV), 340. 

KUDRNA, Jack R. A proposed school plant expansion plan for 
Rushville, Nebraska. C.S. (Field Study No. 1), XIV, 46. 

LANGE, Corinth E. A study of the development of certain 
attitudes by means of original, tape-recorded stories. 

XIII, 1044. 

LASTINGER, Samuel Thomas. An evaluation of the student 
teaching program at Florida Southern College. XIII, 47. 

LAWS, Leonard Stewart. A comparative study of basic college 
grades and effort-interest-attitude ratings for low ability 
students. XIII, 700. 

LEEDS, Willard Lodowick. Teaching procedures and learning 
outcomes in core classes of a junior high school. XIII, 48. 

LEWENSTEIN, Morris Robert. An analysis of some concepts 
of citizenship education. XIII, 339. 

LIEBERMAN, Myron. Axiological aspects of selected theories 
of intellectual discipline. XIII, 340. 

LOTT, Pearl David. A study of characteristics, background, 
and activities of men elementary teachers and some condi- 
tions affecting their adjustment and morale. (P.S. XV), 350. 

LYNCH, James M., Jr. A study of the need for, and the de- 
Sirability of, a Morris Township, New Jersey high school. 
XIII, 501. | 

MANCE, Charity Marguerite. An experimental study of the 
relation of emotional needs to critical thinking. XIII, 48. 

MANKEY, Charlotte Emily. Determination of proposed pro- 
gram for the preparation of teacher-coordinators of dis- 
tributive education. XIII, 49. 

MARCIKONSS, Paul John. Teaching difficulties of beginning 
elementary teachers: A comparative study of teaching dif- 
ficulties experienced by beginning elementary teachers in 
the Connecticut Emergency Training Program and beginning 
elementary teachers who are four-year graduates of the 
four state teachers colleges of Connecticut. XII, 50. 

MARCUS, Fred Harold. An evaluation of the changes in cer- 
tain communicxtion skills effected in college students by 
a freshman writing program. XIII, 51. 

MARCUS, J. D. A study of opinions toward off-campus col- 
lege credit courses. XIII, 701. 

MARSDEN, W. Ware. A study of the value of training in 
latontas to achievement in reading. C.S. (Field Study No. 1), 

MASTEN, Frank D. The educational growth of the sixth, 
seventh, and eighth grade pupils at Father Flanagan’s Boys’ 
Home, Boys Town, Nebraska. C.S. (Field Study No. 1), 
XIV, 53. 

MASTEN, Frank D. The personality development and occupa- 
tional interests of the sixth, seventh, and eighth grade pupils 
at Father Flanagan’s Boys’ Home, Boys Town, Nebraska. 
C.S. (Field Study No. 2), XIV, 62. 

MAUK, Gertrude. The development of a forced choice super- 
visory performance report within a large automotive cor- 
poration. XIII, 340. 

MAY, James Madison, Jr. The extent to which the cumulative 
record card in the Tulsa, Oklahoma, elementary schools 
serves the major purposes for which it is intended. 

C.S. (Field Study No. 1), XIV, 68. 

McBRIDE, Matt L. The derivation and application of the prin- 
ciples of the World War II physical reconditioning program 
to the university program. XIII, 194. 

McDAID, Elmer William. A study of an experimental reading 
readiness program in a Jarge city school system. XIII, 52. 

McINTOSH, Lois. A description and comparison of question 
signals in spoken English, Mandarin Chinese, French, and 
German for teachers of English as a second language. 


XIII, 341. 


1371 


MCKINNEY, Dillion Lloyd. A study of case referrals in the 
visiting teacher service in Detroit public schools for the 
years 1948-49 and 1951-52. XIII, 1044. 

McLAUGHLIN, James Joseph. The mathematics for the 
teacher of vocational agriculture. XIII, 342. 

McMURRAY, Foster. Positive education. XIII, 53. 

MEIER, Arnold Raymond. A study of a work-group-con- 
ference method for prcducing curriculum change. XIII, 53. 

MENSKY, Peter M. A study of teacher in-service education 
programs in Pennsylvania’s public school districts. 

(P.S. XV), 356. 

MILLER, George L. Factors affecting the admissions of high 
school graduates entering an urban university. XIII, 54. 

MILLER, John G. The evolution of machines and equipment 
studied in the industrial-arts comprehensive general shop: 
A series of monographs presenting related information con- 
cerning the history and socioeconomic factors which have 
influenced the development of the present-day machines and 
equipment which are used in the comprehensive general 
shop in the secondary school. XIII, 1045. 

MILLS, James Alexander. An investigation of the place of 
certain skills, concepts and attitudes in the pre-service 
professional training of teachers for liberal arts colleges. 
XIII, 1046. 

NELSON, Bruce Kern. A study of selected factors relating 
to the demand for and supply of teachers in Michigan, 
1941-1960. XIII, 702. 

NITSCHE, Carl J. An objective investigation of emotionally 
disturbed children during resident treatment. (P.S. XV), 364. 

NORMAN, Niles Edwin. Citizen reactions to public school 
programs. (P.S. XV), 367. 

O’CONNOR, Burton L. A comparative study of certain aspects 
in the development of home-reared versus institution- 
reared high school boys. (P.S. XV), 373. 

ORTH, Andrew Park. The history of general education as a 
philosophical development in American higher education. 
(P.S. XV), 378. 

OSTERGREN, David Lawrence. The folk high schools of 
Sweden. XIII, 55. 

PARLER, Nettie Allie Petty. Writing skills of prospective 
English teachers: A comparative study of the written ex- 
pression of certain prospective high school teachers of 
English and what they will be expected to teach. XIII, 56. 

PAYNE, Vernon V. A study of business education in the public 
secondary schools of New Mexico. XIII, 1047. 

PERKINS, Edward Vernon. An investigation of the relation 
between work on assignments and achievement in a general 
education science course. XIII, 502. 

PERLMAN, James S. Historical versus contemporary prob- 
lem-solving use of the college physical science laboratory 
period for general education. XIII, 57. 

PERRY, Floyd P. A study of teacher attitudes toward the 
guidance program in the elementary schools of Greeley, 
Colorado. C.S. (Field Study No. 1), XIV, 74. 

PERRY, Floyd P. The construction of an elementary school 
guidance inventory. C.S. (Field Study No. 2), XIV, 78. 

PITCHER, Robert Walter. An experimental investigation of 
the validity of the Flesch Readability Formula as related 
to adult materials. XIII, 342. 

PLATZ, Marvin Herman. Attitudes and opinions of Missouri 
teachers and administrators relative to some problems in 
the further professionalization of teaching. XIII, 1047. 

PRICE, Wilmoth Christian. The status of consumer education 
courses in colleges and universities. XIII, 1048. 

PUTMAN, Ivan J., Jr. Admission data and the academic per- 
formance of foreign graduate students at Columbia Univer- 
sity. XIII, 343. 

RAINES, Max Reid. The role of the part-time student as- 
sistant in the men’s residence halls of the Big Ten Univer- 
sities. XIII, 344. 

RASMUSSEN, Glen Russell. The relationship between the 
teacher’s membership in informal groups and his potential 
for feelings of professional failure. XIII, 344. 

RATCHICK, Irving. Achievement and capacity: A compara- 
tive study of pupils with low achievement and high intel- 
ligence quotients with pupils of high achievement and high 
intelligence quotients in a selected New York City high 
school. XIII, 1049. 





1372 


REID, Robert Wayne. An analysis of the understanding of 
certain atomic energy concepts by fourth, fifth, and sixth 
grade students. C.S. (Field Study No. 1), XIV, 8&1. 

ROBERTS, John Curtin. The interrelationship of the train- 
ing school with the college program of instruction in West- 
ern Illinois State College. XIII, 1050. 

ROGNESS, Alton S. A rating of teachers’ effectiveness in the 


management of problem boys in the classroom. C.S. (Field | 


Study No. 1), XIV, 86. 

ROS, Pazde Mingo Meliton. Hobby participation of high school 
and college students as related to their scholastic aptitude, 
the educational attainment of their parents and other factors. 
C.S. (Field Study No. 1), XIV, 90. 

RUSK, Elizabeth Hartley. The treatment of 167 English 
usages in twelfth-grade language textbooks, 1931-1951. 

XIII, 1051. 

RUSSELL, Irene M. Relationships between certain aspects 
of creative expression and of reading development. 
(P.S. XV), 386. 

RYAN, Christopher M. Prognosis of first-term Pitman short- 
hand: The relationship between certain characteristics of 
vocational high school pupils and their achievement in first- 
term Pitman shorthand. XIII, 1051. 

SAIDEL, Frank. A history of the purposes, content, and grade 
placement of business arithmetic in central education in the 
United States since 1890. XIII, 58. 

SCHIFF, Albert. A study and evaluation of teachers’ strikes 
in the United States. XIII, 59. 

SCHROM, Ned Stuart. Missouri high school English offerings 
reported by University of Missouri freshmen in relation to 
their freshman English placement test scores. XIII, 1052. 

SELVERSTONE, Arthur W. Sanitary standards for children’s 
Summer camps. XIII, 502. 

SHENK, Harry W. The history and development of financing 
public school buildings in Pennsylvania through a municipal 
authority. (P.S. XV), 391. 

SHREVE, Robert H. Techniques and devices of in-service 
preparation of teachers used by full time coordinators of 
audio-visual materials. C.S. (Field Study No. 1), XIV, 95. 

SMITH, John Henry Mackey. Practices in the organization of 
staffs of instruction at civilian institutions of higher educa- 
tion. XIII, 503. 

STEFFEK, Ralph Leonhardt. A study of the out-of-school 
expenditure of time of high school students enrolled in a 
suburban high school. XIII, 1053. 

STEVENS, Glenn Z. Factors involved in the selection of su- 
pervising teachers of vocational agriculture in Minnesota. 
XIII, 60. 

STINSON, Dean. The use of a faculty rating scale in the eval- 
uation of college teaching. C.S. (Field Study No. 1), XIV, 98. 

STRICKS, Dorothy. See Fried, Dorothy Stricks. 

TAIT, William James, Jr. An evaluation device for profes- 
sional preparation of recreation personnel. XIII, 195. 

TALBOT, Mira. Operational concepts in the dyadic reports 
of clinicians and educators: An analysis from a conceptual 
approach of a sampling of paired reports of a child guidance 
clinic and of different schools on individual children. 

XIII, 60. 

TATE, Donald Joseph. An outline of topics for a secretarial 
syllabus developed from job analyses. XIII, 61. 

TAYLOR, Velma Lotus. An analysis of fictional short stories 
found in current magazines read most often by Indiana high 
school students with reference to treatment of American 
social classes. XIII, 702. 

THOMPSON, Ray. Counselor training in state supported Negro 
colleges and universities in states with dual educational 
systems. XIII, 703. 

TILROE, Dexter George. Holding power in the six-year sec- 
ondary schools of New York State. XIII, 62. 

TINKHAM, Robert Alan. Design in industrial arts: A study 
of creative modern design as it relates to the teaching of 
industrial arts. XIII, 195. 

TOWNES, Dannie Starr. A study of pre-service preparation 
and in-service needs of the social studies teachers in the 
Virginia secondary schools for Negroes. (P.S. XV), 398. 

TULLY, Glover Emerson. Characteristics of recipients and 
non-recipients of financial aid at Florida State University. 
XIII, 1054 


SUBJECT INDEX 


VALADE, Lawrence H. J. The invariancy, validity, and re- 
liability of a ratio of measures of complex over simple 
performance. XIII, 1055. 

VAN DEVENTER, Herbert C. An evaluation of the effects of 
the core program upon those graduates majoring in the 
social sciences at the State University of Iowa. (1950-52). 
XIII, 1055. 

VAN WHY, John B. An experimental study to determine the 
effect of warming-up on golf performance. XIII, 345. 

VEATCH, Jeannette. An experimental study of the relation 
of a program of specific creative activities to group ac- 
ceptance, emotional needs, and academic achievement. 
XIII, 1056. 

WACHNER, Clarence William. An evaluation of a supervi- 
sor’s use of three techniques designed to facilitate further 
improvement of a general language program. XIII, 63. 

WARD, Douglas Sharp. An approach to education for world 
understanding. XIII, 1057. 

WARREN, Sol L. The vocational rehabilitation of the tuber- 
culous: A comparative analysis and evaluation of the serv- 
ices provided by a state agency. XIII, 63. 

WARRINGTON, Willard Glade. The efficiency of the Q-sort 
and other test designs for measuring the similarity be- 
tween persons. XIII, 64. 

WHALEY, Robert Franklin. A study of school expenditures 
of pupils in selected Missouri public secondary schools. 
XIII, 1058. 

WHARTON, William Polk. Picture-forming words and read- 
ability of college history tests. XIII, 65. 

WILKINSON, Rachel Elizabeth Diggs. The determination of 
goals for alumni relations in the colleges for Negroes in 
North Carolina. XIII, 66. 

WILLIAMS, Helen V. A study for the purpose of creating a 
handbook for teachers who may wish to use puppetry as an 
activity in elementary grades (kindergarten - eighth grade). 
(P.S. XV), 405. 

WILLIAMS, Johnetta King. The development of the processes 
of curriculum improvement in the Negro schools of Chat- 
tanooga, Tennessee: A critical analysis and appraisal of the 
processes of curriculum improvement and their development 
in the Negro schools of Chattanooga, Tennessee. XIII, 67. 

WININGER, Darrell E. The history and administration of the 
Kansas Permanent School Fund. C.S. (Field Study No. 1), 
XIV, 103. 

WISHER, Peter R. Modern dance for men: A manual for male 
teachers of physical education. (P.S. XV), 410. 

ZEHORSKY, Metta Moudy. Development and appraisal of pro- 
cedures and materials for building consensus in regard to 
family living programs. XIII, 67. 


Administration 


BABER, Eric R. A critical appraisal of internship theories 
and practices relating to the professional preparation of 
educational administrators. XIII, 504. 

BARR, William Monfort. The capital need and taxpaying 
ability of Indiana public schools. XIII, 1058. 

BENBEN, John Stephen. Changing concepts of school admin- 
istration as revealed in city school surveys, 1920-1950. 
XIII, 1059. 

BERGERON, Wilbur Lee. An analysis of the relationship be- 
tween selected characteristics and academic success of 
freshmen at the University of Arkansas. XIII, 505. 

BLISS, George Clarkson. The administration of public school 
salary schedules in selected cities in California. XIII, 196. 

BRUCE, William John. The contribution of eleven variables 
to the prognosis of academic success in eight areas at the 
University of Washington. XIII, 505. 

CADY, James William. A proposed uniform financial account- 
ing system for the Arkansas public schools. XII, 197. 

CURTIS, Russell Webster. The reasons for staying in school 
as given by seniors of the seven Indianapolis high schools. 
XIII, 1060. 

DAWE, William Harold. A study of cognate work in the pro- 
gram of preparation for superintendents of schools. 

XIII, 736. 
DURGAN, Guy Adrian. A study of the principal’s role ina 
curriculum improvement project. XIII, 1061. 





SUBJECT INDEX 1373 


EDWARDS, John Dalton. The evolving role of the educational 
consultant in school plant planning. XIII, 705. 

FINE, Huldah Grace. The work group program for gifted 
children in a Detroit elementary school. XIII, 1062. 

FULMER, William Edmund. The professional status of the 
Missouri superintendents of schools and their opinions 
concerning educational training. XIII, 1063. 

GREEN, Harold E. A comparison of school districts in Mis- 
souri before and after reorganization. XIII, 1063. 

HANKS, Glen Lester. The development of public school fi- 
nance in the Kansas City school district. XIII, 1064. 

HARRISON, Harold Jerome. A study of the work of the coor- 
dinating committee on decocratic human relations in the 
Detroit public schools from September, 1943 to June, 1952. 
XIII, 1065. 

HAZELBAKER, Norval Denver. An analysis of certain 
methods and procedures used by local boards of education 
in Arkansas. XIII, 198. 

HENRY, Jesse Dee. A study of some factors associated with 
the withdrawal of students from the secondary schools of 
Arkansas. XIII, 199. 

HEREFORD, Herman Lee. Some solutions to selected school- 
community problems encountered by Missouri superintend- 
ents. XIII, 1066. 

HOLLIS, Virgil Sydney. Elementary schools with and without 
vice-principals. XIII, 507. 

HOMEIER, G. A. Custer. An analysis of current administra- 
tive procedures used in the orientation of new teachers in 
Michigan public high schools. XIII, 1067. 

HOMFELD, Melville John. A parent-teacher conference 
program in the Menlo Park schools. XIII, 705. 

HOOD, Harvey R. The central administrative organization of 
small California school districts. XII, 706. 

INGEBO, George Stanley. The relationships of school proce- 
dures and conditions found in double shift programs in 
Washington schools during the 1951-1952 school year. 

XIli, 1068. 

JOHNSON, John Spencer. Leadership process in the develop- 
ment of the Missouri School Reorganization Law. XII, 1068. 

KELLEY, Jeff Thomas. A study of the socio-economic status 
of pupils as a basis for curriculum development in a high 
school. XIII, 346. 

KRAMER, Carlisle Herbert. Committee evaluation of free 
printed inst: uctional materials. XIII, 704. 

LANDES, Jack Lyle. A study of variations in group percep- 
tions of school buildings. XIII, 346. 

LYNCH, Audie James. A study of certain factors affecting 
the status of the public secondary school principalship 
in Arkansas. XIII, 508. 

McGHEHEY, Marion Arthur. A comparison of school board 
selection and orientation procedures. XIII, 1069. 

MOWAT, Gordon Leslie. A plan for recognizing pupil trans- 
portation costs in the province of Alberta for purposes of 
the equalization of educational opportunity. XIII, 707. 

OOSTING, Bernard Raymond. The qualifications, experience, 
and education of public school business managers in the 
United States with recommendations by business managers, 


superintendents of schools, and business leaders. XIII, 1070. 


PAULSEN, Oscar Bernhardt. The contribution of the super- 
intendent’s bulletin to the schools’ public relations pro- 
gram. XIII, 708. 

PETERSEN; Clarence Eugene. The role of the principal in 
curriculum development. XIII, 709. 

PIRIE, Duncan A. S. The effect of tax exempt real property 
on school support in the state of Michigan. XIII, 1071. 

POUND, Clarence Arthur. The changing status of the county 
superintendency in Indiana. XIII, 1071. 

REDWINE, Joe. The elementary school principalship in 
Arkansas. XIII, 509. 

RENARD, John Newton. The relationship of teacher attitudes 
to curriculum revision in selected secondary schools. 
XIII, 347. 

SCHURE, Alexander. The private trade school in New York 
State 1952: A proposed accreditation program for the pri- 
vate profit proprietary trade school. XIII, 1073. 

SECHREST, Charles H. The supervision of industrial arts: 


Effective practices for selected major problems. XIII, 1072. 


SMITH, Max Stober. A case study of educational policy de- 
velopment in Highland Park, Michigan. XIII, 348. 

STEWART, John Arthur. A study of various problems re- 
lated to attendance in the secondary schools of the North- 
west Association of secondary and higher schools. XIII, 349. 

STIBAL, Willard Octive. An analysis and critical evaluation 
of Hollerith-type punched card methods in connection with 
student records and reports at the University of Minnesota. 
XIII, 1074. 

TRICKETT, Joseph Marshall. A synthesis of the philosophies 
and concepts of staff in the organization of business, govern- 
ment, and education. XIII, 709. 

WALKER, Wanda Hollingsworth. A study of pupil participa- 
tion costs in the public secondary schools of Arkansas. 

XIII, 200. 

WHALEN, Richard Earle, Jr. Effectiveness of elected and 

appninted school board members. XIII, 1074. 


Adult 


LADD, Ernest Everett. The characteristics of adults en- 
rolled during 1951-1952 in the Gary, Indiana, night school 
classes for credit toward high school graduation. XIII, 1075. 

LARSEN, Clifford Louis. Participation in adult groups: The 
relationship between participation and valence in two Air 
Force Reserve Squadrons. XIII, 710. 

ROBINSON, Ferol Macon. Methods of organizing and conduct- 
ing adult farmer classes in Missouri. XIII, 1076. 

SHROCK, John G. Functions of methodology in adult educa- 
tion ceramics courses. XIII, 711. 

TEWES, Helen Kathaline McCall. The preparation and eval- 
uation of recordings used as discussion starters with adult 
groups. XIII, 712. 


History 


BADGER, William Vernon. A systematic analysis of the 
United States Supreme Court cases dealing with education: 
1790-1951. XIII, 510. 

CHARLES, Milton Ross. The development of the extracur- 
riculum in higher education. XIII, 511. 

DALY, Charles B. General semantics and the rule of Stare 
decisis as regards the Supreme Court of the United States 
since 1937. XIII, 511. 

HERZIG, Fred John. A critical history of state grants-in-aid 
to public schools in Connecticut. XIII, 1076. 

LEFTWICH, Rodney L. Arts and crafts of the Cherokee. 
XIII, 512. 

McCRORIE, Thomas R. A study of editorial opinion reflect- 
ing trends in vocational-industrial education in the United 
States, 1917-1952. XIII, 513. 

SALEN, George Peter. Methodist schools in the North West 
Indiana Conference from 1852 to 1892. XIII, 1077. 

SOMMER, Clarence Albertus. The attitude of organized farm 
groups toward education in Michigan. XIII, 712. 

SUH, Doo Soo. The struggle for academic freedom in Japanese 
universities before 1945. XIII, 201. 

TOLES, Caesar Francis. Regionalism in southern higher ed- 
ucation. XIII, 713. 





Physical 


ADEE, Donald Dwight. The effect of environmental tempera- 
ture on heart rate, deep body temperature, and performance 
in swimming. XIII, 713. 

ANDERSON, Miriam M. A manual of physical education 
activities for rural school teachers of Northern Illinois. 
XIII, 1078. 

CARRUTH, Wincie Ann. An analysis of motor ability and its 

relationship to constitutional body patterns. XIII, 350. 

DONNELLY, Richard Joseph. A study of the dynamometer 
strength of adult males ages 30 to 79. XIII, 714. 

ELLIOTT, Allan Ray. Space and facilities for physical edu- 
cation and community use in public schools. XIII, 201. 

EPPLEY, Garrett G. An evaluation of the techniques em- 
ployed in the provision of state services for public recre- 
ation in Indiana. XIII, 513. 





1374 SUBJECT INDEX 


GEHR, John Louis. A workbook of measurement and evalua- 
tion in physical education, health education and recreation. 
XIII, 1079. 

GOLDBERG, Isidor H. The development of achievement 
standards in knowledge of physical education activities: 
For boys of the public secondary schools of New York State. 
XIII, 1079. 

GUND, Jeannette Julia. Effect of knee trauma on gait. 

XIII, 715. 

HACKETT, Donald F. The status and need for industrial ed- 
ucation in Georgia. XIII, 1080. 

HAVERLAND, Lillian Edith Hite. The effects of relaxation 
training on certain aspects of motor skill. XIII, 1081. 

KARSNER, Milo Gist. An evaluation of motion-picture loops 
in group instruction in badminton. XIII, 1082. 

LATHAM, Darrell Elisworth. An investigation of some per- 
sonality traits related to success in athletic coaching. 

XIII, 350. 

LUCEY, Mildred Adams. A study of the components of wrist 
action as they relate to the speed of learning and the degree 
of proficiency attained in badminton. XIII, 514. 

McCONNELL, John James. A chronology of changes in bas- 
ketball rules: 1915-16 to 1952-53. XIII, 1082. 

PEASE, Ester Elizabeth. Louis Horst: His theories on 
modern dance composition. XIII, 715. 

SEIDLER, Armond Harold. A comparison of two different 
methods of bayonet fighting. XIII, 1083. 

SHEPARD, Natalie Marie. Democracy in physical education: 
A study of the implications for educating for democracy 
through physical education. XIII, 1084. 

SLOCUM, Helen Margaret. The effect of fatigue induced by 
physical activity on certain tests in kinesthesis. XIII, 1084. 

TRUESDALE, John Cushman. Measurement of athletic intel- 
ligence. XIII, 351. 

YOUNG, Olive Graves.. Rate of learning in relation to spac- 
ing of practice periods in selected physical education 
activities. XIII, 1085. 


Psychology 


ARMSTRONG, Hubert Coslet. The relationship of the audi- 
tory and visual vocabularies of children. XIII, 716. 

BARD, Morton. The relationship of the personality factor of 
dependence to psychological invalidism in women following 
radical mastectomy. XIII, 716. 

BERMAN, R. Edward. The use of psychological tests in guid- 
ance and education with particular reference to projective 
techniques. XIII, 1085. 

CANTONI, Louis Joseph. A follow-up study of the personal 
adjustment of the subjects who participated in the 1939-1943 
Flint, Michigan, guidance demonstration. XIII, 352. 

CARPENTER, Finley. The effect of differential reinforce- 
ment on concept formation. XIII, 717. 

CHENOWETH, Ralph Waldo. The development of certain 
habits of reflective thinking. XIII, 353. 

CLARKE, Walter John. An individual reading test for college 
freshmen. XIII, 515 

D’AMICO, Louis Anthony. The comparative achievement of 
veterans admitted to Indiana University on the basis of 
general educational development tests and a selected group 
of other Indiana University students. XIII, 718. 

DeLISLE, Frances Helen. A study of the relationship of the 
self-concept to adjustment in a selected group of college 
women. XIII, 719. 

DOBBERSTEIN, William F. A study of two methods of occu- 
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SELLON, William A. A study of methods of evaluation and 
their application to industrial arts with suggestions for the 
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direction on children’s drawings. XIII, 725. 

STERNBERG, Carl. The relation of interests, values and 
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Florida State University. XIII, 697. 

BAKAMIS, William A. The supervision of industrial arts: 


A text for use in college teacher-training classes. XIII, 520. 
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BOYLE, Rena Ethel. A study of programs of professional 
education for teachers of nursing in nineteen selected uni- 
versities. XIII, 520. 

COOPER, Charles Emmons, Jr. Vocational interests of indus- 
trial arts teachers. XIII, 1099. 

DAVIS, Dwight M. A comparison of certain factors pertain- 
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dures for teacher education. XIII, 726. 
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PFEIFFER, Robert Thomas. A study of the problems and 
attitudes of beginning supervising teachers in the program 
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student teachers at the University of Missouri. XII, 1107. 

STOCKMAN, Verne Allen. Evaluation of helping teacher’s 
contribution of in-service education of teachers in rural 
schools of Michigan. XIII, 204. 

WAIT, Clifford V. A study of audio-visual programs in se- 
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BRADFIELD, Luther E. The extent to which supervisory 
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1376 


JENKS, Elizabeth May. The contribution of speech as educa- 
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MURRAY, Charles Merrill. A survey of the attitudes and 
opinions toward television of a selected group of elementary 
school educators. XIII, 1117. 

PARKER, Edna Earl. A study of a program for evaluating 
elementary schools in Florida. XIII, 1117. 

PRATT, Lloyd Edward. The experimental evaluation of a 
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M.I.T. 51/52, 14. 

HOOPES, John Walker, Jr. Diffusion in gas mixtures of three 
components. XIII, 1127. 

HOUVOURAS, Eleutherios Ted. Catalytic oxidation of am- 
monia at low temperatures. I. Infused salt media. II. By a 
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varying conditions of substrate concentration and environ- 
mental temperature. XIII, 1130. 
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141, 

WOOD, Donald Wilbur. A study of noncorrodible electrodes. 
XIII, 362. 





Civil 


CHAN, Sai-Pak. Comparison of step-by-step methods for 
analyzing the dynamic response of structure. XIII, 363. 

FISTEDIS, Istemat Herodotus. Analysis design and testing 
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LARSON, Edward William, Jr. The relationship between 
maximum strains and fatigue lives of structural joints. 
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STALLMEYER, James Edward. The effect of stress history 
on cumulative damage in fatigue. XIII, 363. 
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TUNG, Hsi Hsin. The interaction of top chords and transverse 
frames in pony-truss bridges. XIII, 742. 


Civil 


DEEMER, Kenneth Clark. Fluid friction due to unsteady flow 
in conduits. M.I.T. 51/52, 53. 
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